Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2002-216812 
(43)Date of publication of application : 02.08.2002 



(51)lnt.CI. 



H01M 8/04 
B60K 1/04 
B60K 15/03 



(21) Application number : 2001-010519 

(22) Date of filing : 1 8.01 .2001 



(71) Applicant : TOYOTA MOTOR CORP 

(72) lnventor : NONOBE YASUHIRO 

KURITA KENJI 



(54) FUEL CELL SYSTEM FOR CAR AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system for car use which can be mounted on a car with 
saved space and lightweight. 
SOLUTION: A pump 410 used for circulation of 
hydrogen gas at normal operation is used for drawing 
out hydrogen gas from a hydrogen storage alloy tank 
200 at low-temperature start-up. By commonly using one 
pump for both circulation and drawing out of hydrogen 
gas, weight as well as space can be saved in mounting 
on a car. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While generating power in response to supply of said hydrogen gas emitted from the 
hydrogen gas occlusion section equipped with the hydrogen gas occlusion alloy which occlusion of the 
hydrogen gas is carried out, or can emit it, and this hydrogen gas occlusion section While being the fuel 
cell system for mount which is equipped with the fuel cell which discharges said remaining hydrogen 
gas, and is carried in a car and connecting between emission opening of said hydrogen gas occlusion 
section, and the feed hoppers of said fuel cell While connecting between the 1st passage which pours 
said hydrogen gas emitted from said hydrogen gas occlusion section, and is supplied to said fuel cell, 
and the exhaust port of said fuel cell and the 1st part in said 1st passage The 2nd passage which pours 
said hydrogen gas discharged from said fuel cell, and is returned to said 1st passage, The pump which 
pours said hydrogen gas which is arranged all over said 2nd passage and flows said 2nd passage toward 
said 1st part, While connecting between the 3rd part and **s which are located between the 2nd part 
located between the exhaust port of said hydrogen gas occlusion section in said 1st passage, and said 1st 
part, and the exhaust port of said fuel cell in said 2nd passage and said pump The 3rd passage which 
pours said hydrogen gas which branched from said 1st passage, and is sent to said 2nd passage, The 1st 
bulb which it is arranged between said 2nd part in said 1st passage, and said 1st part, and gas is passed 
by closing motion or can be stopped, The 2nd bulb which it is arranged between the exhaust port of said 
fuel cell in said 2nd passage, and said 3rd part, and gas is passed by closing motion or can be stopped, 
The 3rd bulb which it is arranged all over said 3rd passage, and gas is passed by closing motion or can 
be stopped, It has the control section which controls said pump and said 1st [ the ] thru/or the 3rd bulb. 
Said control section When the pressure of said hydrogen gas emitted from said hydrogen gas occlusion 
section has exceeded reference pressure Open said 1st and 2nd bulbs, close said 3rd bulb, and said fuel 
cell is made to supply said hydrogen gas emitted from said hydrogen gas occlusion section through said 
1st passage. While returning said hydrogen gas discharged from said fuel cell to said 1st passage 
through said 2nd passage and circulating said hydrogen gas with said pump When the pressure of said 
hydrogen gas emitted from said hydrogen gas occlusion section is less than said reference pressure 
Close said 1st and 2nd bulbs, and open said 3rd bulb, and lead said hydrogen gas from said hydrogen 
gas occlusion section with said pump, and it is made to come out. The fuel cell system for mount 
characterized by making said 2nd passage supply this pulled-out hydrogen gas to said fuel cell through 
delivery and this 2nd passage to said 1st passage through said 1st passage to said 3rd passage. 
[Claim 2] It is the fuel cell system for mount characterized by at least one side having an antisuckback 
means to go to said hydrogen gas occlusion section from said fuel cell and to prevent the flow of the 
reverse sense of said hydrogen gas among said 1st and 2nd bulbs in the fuel cell system for mount 
according to claim 1 . N 
[Claim 3] The hydrogen gas storage section which can be emitted as it is also at a predetermined 
pressure about the stored hydrogen gas, The fuel cell which generates power in response to supply of 
said hydrogen gas emitted from this hydrogen gas storage section, While being the fuel cell system for 
mount carried in a preparation and a car and connecting between emission opening of said hydrogen gas 
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storage section, and the feed hoppers of said fuel cell The 1st passage which pours said hydrogen gas 
emitted from said hydrogen gas storage section, and is supplied to said fuel cell, this ~ it being arranged 
all over the 1st passage and with at least one reduced pressure section which reduces the pressure of said 
hydrogen gas emitted from said hydrogen gas storage section The 2nd passage which extends toward the 
exterior of said car from the specific part located between said reduced pressure section in said 1st 
passage, and the feed hopper of said fuel cell, It is arranged all over said 2nd passage, and has the relief 
valve which gas is passed by closing motion or can be stopped. Said relief valve The fuel cell system for 
mount by which the pressure of said hydrogen gas which exists in the passage by the side of said 
specific part from this relief valve is characterized by opening when it exceeds reference pressure, and 
making said hydrogen gas discharge outside through said 2nd passage from said 1st passage. 
[Claim 4] It is the fuel cell system for mount characterized by being arranged so that said hydrogen gas 
which discharges the exhaust port of said 2nd passage in the fuel cell system for mount according to 
claim 3 may go to a road surface. 

[Claim 5] While generating power in response to supply of said hydrogen gas sent out from the 
hydrogen gas supply section for supplying hydrogen gas, and this hydrogen gas supply section While 
being the fuel cell system for mount which is equipped with the fuel cell which discharges said 
remaining hydrogen gas, and is carried in a car and connecting between sending-out opening of said 
hydrogen gas supply section, and the feed hoppers of said fuel cell While connecting between the 1st 
passage which pours said hydrogen gas sent out from said hydrogen gas supply section, and is supplied 
to said fuel cell, and the exhaust ports of said fuel cell and the specific parts in said 1st passage The 2nd 
passage which pours said hydrogen gas discharged from said fuel cell, and is returned to said 1st 
passage, The fuel cell system for mount equipped with the vapor-liquid-separation section which is 
arranged all over said 2nd passage, divides into a liquid and a gas the moisture contained in said 
hydrogen gas discharged from said fuel cell, and removes only a liquid. 

[Claim 6] While generating power in response to supply of said hydrogen gas sent out from the 
hydrogen gas supply section for supplying hydrogen gas, and this hydrogen gas supply section While 
being the fuel cell system for mount which is equipped with the fuel cell which discharges said 
remaining hydrogen gas, and is carried in a car and connecting between sending-out opening of said 
hydrogen gas supply section, and the feed hoppers of said fuel cell While connecting between the 1st 
passage which pours said hydrogen gas sent out from said hydrogen gas supply section, and is supplied 
to said fuel cell, and the exhaust ports of said fuel cell and the specific parts in said 1st passage The 2nd 
passage which pours said hydrogen gas discharged from said fuel cell, and is returned to said 1st 
passage, The fuel cell system for mount equipped with the vapor-liquid-separation section which is 
arranged between said specific part in said 1st passage, and the feed hopper of said fuel cell, divides into 
a liquid and a gas the moisture contained in said hydrogen gas, and removes only a liquid. 
[Claim 7] The hydrogen gas storage section which can be emitted as it is also at a predetermined 
pressure about the stored hydrogen gas, The fuel cell which generates power in response to supply of 
said hydrogen gas emitted from this hydrogen gas storage section, While being the fuel cell system for 
mount carried in a preparation and a car and connecting between emission opening of said hydrogen gas 
storage section, and the feed hoppers of said fuel cell The 1st passage which pours said hydrogen gas 
emitted from said hydrogen gas storage section, and is supplied to said fuel cell, this — it being arranged 
all over the 1st passage and with at least one reduced pressure section which reduces the pressure of said 
hydrogen gas emitted from said hydrogen gas storage section The fuel cell system for mount equipped 
with the temperature up section which raises the temperature of said hydrogen gas which is arranged 
between said reduced pressure section in said 1st passage, and the feed hopper of said fuel cell, and 
flows said 1st passage. 

[Claim 8] While generating power in response to supply of said hydrogen gas sent out from the 
hydrogen gas supply section for supplying hydrogen gas, and this hydrogen gas supply section While 
being the fuel cell system for mount which is equipped with the fuel cell which discharges said 
remaining hydrogen gas, and is carried in a car and connecting between sending-out opening of said 
hydrogen gas supply section, and the feed hoppers of said fuel cell While connecting between the 1st 
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passage which pours said hydrogen gas sent out from said hydrogen gas supply section, and is supplied 
to said fuel cell, and the exhaust ports of said fuel cell and the specific parts in said 1st passage The 2nd 
passage which pours said hydrogen gas discharged from said fuel cell, and is returned to said 1st 
passage, The pump made to circulate through a sink and said hydrogen gas said hydrogen gas which is 
arranged all over said 2nd passage and flows said 2nd passage toward said specific part, It has the 
control section which controls said hydrogen gas supply section and said pump. Said control section 
While sending out said hydrogen gas from said hydrogen gas supply section at the time of starting of 
said fuel cell system The fuel cell system for mount characterized by stirring the impurity which exists 
flow in a lifting and this passage, and said sent-out hydrogen gas, and equalizing in the passage where 
said pump should be made to drive in and said hydrogen gas should flow. 
[Claim 9] While generating power in response to supply of said hydrogen gas emitted from the 
hydrogen gas occlusion section equipped with the hydrogen gas occlusion alloy which occlusion of the 
hydrogen gas is carried out, or can emit it, and this hydrogen gas occlusion section While being the 
control approach of the fuel cell system for mount which is equipped with the fuel cell which discharges 
said remaining hydrogen gas, and is carried in a car and connecting between emission opening of the (a) 
aforementioned hydrogen gas occlusion section, and the feed hoppers of said fuel cell While connecting 
between the 1st passage which pours said hydrogen gas emitted from said hydrogen gas occlusion 
section, and is supplied to said fuel cell, and the exhaust port of said fuel cell and the 1st part in said 1st 
passage The 2nd passage which pours said hydrogen gas discharged from said fuel cell, and is returned 
to said 1st passage, The pump which pours said hydrogen gas which is arranged all over said 2nd 
passage and flows said 2nd passage toward said 1st part, While connecting between the 3rd part and **s 
which are located between the 2nd part located between the exhaust port of said hydrogen gas occlusion 
section in said 1st passage, and said 1st part, and the exhaust port of said fuel cell in said 2nd passage 
and said pump The 3rd passage which pours said hydrogen gas which branched from said 1st passage, 
and is sent to said 2nd passage, The 1st bulb which it is arranged between said 2nd part in said 1st 
passage, and said 1st part, and gas is passed by closing motion or can be stopped, The 2nd bulb which it 
is arranged between the exhaust port of said fuel cell in said 2nd passage, and said 3rd part, and gas is 
passed by closing motion or can be stopped, The 3rd bulb which it is arranged all over said 3rd passage, 
and gas is passed by closing motion or can be stopped, The process to prepare and the process which 
judges whether it is the no to which the pressure of said hydrogen gas emitted from the (b) 
aforementioned hydrogen gas occlusion section has exceeded reference pressure, (c) When the pressure 
of said hydrogen gas has exceeded said reference pressure, said 1st and 2nd bulbs are opened. Close said 
3rd bulb and said fuel cell is made to supply said hydrogen gas emitted from said hydrogen gas 
occlusion section through said 1st passage. The process which said hydrogen gas discharged from said 
fuel cell is returned [ process ] to said 1st passage through said 2nd passage, and circulates said 
hydrogen gas with said pump, (d) When the pressure of said hydrogen gas has not exceeded said 
reference pressure, said 1st and 2nd bulbs are closed. Open said 3rd bulb, and lead said hydrogen gas 
from said hydrogen gas occlusion section with said pump, and it is made to come out. The control 
approach of the fuel cell system for mount equipped with the process which makes said 2nd passage 
supply this pulled-out hydrogen gas to said fuel cell through delivery and this 2nd passage to said 1st 
passage through said 1st passage to said 3rd passage. 

[Claim 10] While generating power in response to supply of said hydrogen gas sent out from the 
hydrogen gas supply section for supplying hydrogen gas, and this hydrogen gas supply section While 
being the control approach of the fUel cell system for mount which is equipped with the fuel cell which 
discharges said remaining hydrogen gas, and is carried in a car and connecting between sending-out 
opening of the (a) aforementioned hydrogen gas supply section, and the feed hoppers of said fuel cell 
While connecting between the 1st passage which pours said hydrogen gas sent out from said hydrogen 
gas supply section, and is supplied to said fuel cell, and the exhaust ports of said fuel cell and the 
specific parts in said 1st passage The 2nd passage which pours said hydrogen gas discharged from said 
fbel cell, and is returned to said 1st passage, In the time of the process which prepares the pump made to 
circulate through a sink and said hydrogen gas said hydrogen gas which is arranged all over said 2nd 
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passage and flows said 2nd passage toward said specific part, and starting of the (b) aforementioned fuel 
cell system The process at which said hydrogen gas is sent out from said hydrogen gas supply section, 
and the (c) aforementioned pump are made to drive. The control approach of the fuel cell system for 
mount equipped with the process which stirs the impurity which exists flow in a lifting and this passage, 
and said sent-out hydrogen gas, and is equalized in the passage where said hydrogen gas should flow. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable fuel cell system for mount to carry in cars, 

such as an automobile. 

[0002] 

[Description of the Prior Art] Since energy efficiency is high, the fuel cell which generates power in 
response to supply of the hydrogen gas from a high-pressure hydrogen gas holder, a hydrogen storing 
metal alloy tank, etc. is promising as sources of power, such as an electric vehicle. 
[0003] However, when using such a fuel cell as a source of power of a car, it is necessary to carry in a 
car the fuel cell system which contains the hydrogen gas passageway for sending in hydrogen gas etc. in 
a fuel cell not to mention a fuel cell from sources of hydrogen gas supply, such as the above-mentioned 
high-pressure hydrogen gas holder or a hydrogen storing metal alloy tank, and the source of these 
hydrogen gas supply. 
[0004] 

[Problem(s) to be Solved by the Invention] When it carries a fuel cell system in a car, it is desirable that 

it can carry in the amount of gravities as much as possible as much as possible space-saving. Moreover, 

in order to treat inflammable high hydrogen gas, it is necessary to secure high safety. 

[0005] Then, the purpose of this invention can solve the above-mentioned technical problem, can carry 

it in a car in space-saving and the amount of gravities, and is to offer the fuel ceil system for mount 

which can moreover secure high safety. 

[0006] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain a part 
of above-mentioned purpose [ at least ], the 1st fuel cell system for mount of this invention While 
generating power in response to supply of said hydrogen gas emitted from the hydrogen gas occlusion 
section equipped with the hydrogen gas occlusion alloy which occlusion of the hydrogen gas is carried 
out, or can emit it, and this hydrogen gas occlusion section While being the fuel cell system for mount 
which is equipped with the fuel cell which discharges said remaining hydrogen gas, and is carried in a 
car and connecting between emission opening of said hydrogen gas occlusion section, and the feed 
hoppers of said fuel cell While connecting between the 1st passage which pours said hydrogen gas 
emitted from said hydrogen gas occlusion section, and is supplied to said foel cell, and the exhaust port 
of said fuel cell and the 1st part in said 1st passage The 2nd passage which pours said hydrogen gas 
discharged from said fuel cell, and is returned to said 1st passage, The pump which pours said hydrogen 
gas which is arranged all over said 2nd passage and flows said 2nd passage toward said 1st part, While 
connecting between the 3rd part and **s which are located between the 2nd part located between the 
exhaust port of said hydrogen gas occlusion section in said 1st passage, and said 1st part, and the 
exhaust port of said fUel cell in said 2nd passage and said pump The 3rd passage which pours said 
hydrogen gas which branched from said 1st passage, and is sent to said 2nd passage, The 1st bulb which 
it is arranged between said 2nd part in said 1st passage, and said 1st part, and gas is passed by closing 
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motion or can be stopped, The 2nd bulb which it is arranged between the exhaust port of said fuel cell in 
said 2nd passage, and said 3rd part, and gas is passed by closing motion or can be stopped, The 3rd bulb 
which it is arranged all over said 3rd passage, and gas is passed by closing motion or can be stopped, It 
has the control section which controls said pump and said 1st [ the ] thru/or the 3rd bulb. Said control 
section When the pressure of said hydrogen gas emitted from said hydrogen gas occlusion section has 
exceeded reference pressure Open said 1st and 2nd bulbs, close said 3rd bulb, and said fuel cell is made 
to supply said hydrogen gas emitted from said hydrogen gas occlusion section through said 1st passage. 
While returning said hydrogen gas discharged from said fuel cell to said 1st passage through said 2nd 
passage and circulating said hydrogen gas with said pump When the pressure of said hydrogen gas 
emitted from said hydrogen gas occlusion section is less than said reference pressure Close said 1st and 
2nd bulbs, and open said 3rd bulb, and lead said hydrogen gas from said hydrogen gas occlusion section 
with said pump, and it is made to come out. Let it be a summary to make said 2nd passage supply this 
pulled-out hydrogen gas to said fuel cell through delivery and this 2nd passage to said 1st passage 
through said 1st passage to said 3rd passage. 

[0007] Moreover, while the 1st control approach of this invention generates power in response to supply 
of said hydrogen gas emitted from the hydrogen gas occlusion section equipped with the hydrogen gas 
occlusion alloy which occlusion of the hydrogen gas is carried out, or can emit it, and this hydrogen gas 
occlusion section While being the control approach of the fuel cell system for mount which is equipped 
with the fuel cell which discharges said remaining hydrogen gas, and is carried in a car and connecting 
between emission opening of the (a) aforementioned hydrogen gas occlusion section, and the feed 
hoppers of said fuel cell While connecting between the 1st passage which pours said hydrogen gas 
emitted from said hydrogen gas occlusion section, and is supplied to said fiiel cell, and the exhaust port 
of said fuel cell and the 1st part in said 1st passage The 2nd passage which pours said hydrogen gas 
discharged from said fuel cell, and is returned to said 1st passage, The pump which pours said hydrogen 
gas which is arranged all over said 2nd passage and flows said 2nd passage toward said 1st part, While 
connecting between the 3rd part and **s which are located between the 2nd part located between the 
exhaust port of said hydrogen gas occlusion section in said 1st passage, and said 1st part, and the 
exhaust port of said fUel cell in said 2nd passage and said pump The 3rd passage which pours said 
hydrogen gas which branched from said 1st passage, and is sent to said 2nd passage, The 1st bulb which 
it is arranged between said 2nd part in said 1st passage, and said 1st part, and gas is passed by closing 
motion or can be stopped, The 2nd bulb which it is arranged between the exhaust port of said fuel cell in 
said 2nd passage, and said 3rd part, and gas is passed by closing motion or can be stopped, The 3rd bulb 
which it is arranged all over said 3rd passage, and gas is passed by closing motion or can be stopped, 
The process to prepare and the process which judges whether it is the no to which the pressure of said 
hydrogen gas emitted from the (b) aforementioned hydrogen gas occlusion section has exceeded 
reference pressure, (c) When the pressure of said hydrogen gas has exceeded said reference pressure, 
said 1st and 2nd bulbs are opened. Close said 3rd bulb and said fuel cell is made to supply said hydrogen 
gas emitted from said hydrogen gas occlusion section through said 1 st passage. The process which said 
hydrogen gas discharged from said fiiel cell is returned [ process ] to said 1st passage through said 2nd 
passage, and circulates said hydrogen gas with said pump, (d) When the pressure of said hydrogen gas 
has not exceeded said reference pressure, said 1st and 2nd bulbs are closed. Open said 3rd bulb, and lead 
said hydrogen gas from said hydrogen gas occlusion section with said pump, and it is made to come out. 
Let it be a summary to have the process which makes said 2nd passage supply this pulled-out hydrogen 
gas to said fuel cell through delivery and this 2nd passage to said 1st passage through said 1st passage to 
said 3rd passage. 

[0008] thus, by the 1st fuel cell system for mount or its control approach If the pressure of the hydrogen 
gas emitted from the hydrogen gas occlusion section has exceeded reference pressure Open the 1st and 
2nd bulbs, close the 3rd bulb, and a fuel cell is made to supply the hydrogen gas emitted from the 
hydrogen gas occlusion section through the 1st passage. He returns the hydrogen gas discharged from a 
fuel cell to the 1st passage through the 2nd passage, and is trying to circulate the hydrogen gas with a 
pump. 
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[0009] On the contrary, he is trying to make a fuel cell supply the hydrogen gas which will close the 1st 
and 2nd bulbs if the pressure of hydrogen gas is less than reference pressure, opens the 3rd bulb, leads 
the hydrogen gas occlusion section to hydrogen gas with a pump, was made to come out of, and was 
pulled out to the 2nd passage through delivery and the 2nd passage to the 1st passage through the 1st 
passage to said 3rd passage. 

[0010] therefore, according to the 1st fuel cell system for mount or its control approach, to the case at 
the time of usual operation whose pressure of hydrogen gas exceeds reference pressure, with one pump 
Circulate hydrogen gas and the pressure of hydrogen gas is less than reference pressure. Case [ like / at 
the time of low-temperature starting ] Lightweight-ization can be attained, while being able to save the 
part and a tooth space in case it carries in a car since the drawer of hydrogen gas is made to perform and 
circulation and a drawer are shared with one pump. 

[001 1] Moreover, since the flow rate of the appearance of the hydrogen gas supplied to a fuel cell by 
usually circulating hydrogen gas with a pump at the time of operation increases and the rate of flow also 
becomes quick, it becomes advantageous from a viewpoint of supply of the hydrogen to a fuel cell, and 
the output voltage of a fuel cell can be raised. Moreover, in order that the impurity may equalize by the 
whole hydrogen gas passageway if you are trying to circulate through hydrogen gas even if impurities, 
such as nitrogen, begin to leak into hydrogen gas within a fuel cell, it piles up within a fuel cell and 
trouble is not caused to generation-of-electrical-energy actuation. 

[0012] Moreover, a fuel cell can be made to operate by the steady state for a short time by leading the 
hydrogen gas with which the time of low-temperature starting etc. is hard to be emitted from the 
hydrogen gas occlusion section, and making it come out with a pump now. 

[0013] In addition, the passage change bulb by which both were united is contained in the 1st and 2nd 
bulbs. 

[0014] As for at least one side, in the 1st fuel cell system of this invention, it is desirable among said 1st 
and 2nd bulbs to have an antisuckback means to go to said hydrogen gas occlusion section from said 
fuel cell and to prevent the flow of the reverse sense of said hydrogen gas. 

[0015] Since the flow can be prevented by having such a means even if a fuel cell system tends to be in 
a idle state, hydrogen gas occlusion circles tend to become negative pressure and the flow of the reverse 
sense tends to arise in said 1st or 2nd passage, it can prevent the hydrogen gas containing the impurity 
which remained in passage flowing into the hydrogen gas occlusion section. 
[0016] The hydrogen gas storage section which can be emitted as the 2nd fuel cell system of this 
invention is also at a predetermined pressure about the stored hydrogen gas, The fuel cell which 
generates power in response to supply of said hydrogen gas emitted from this hydrogen gas storage 
section, While being the fuel cell system for mount carried in a preparation and a car and connecting 
between emission opening of said hydrogen gas storage section, and the feed hoppers of said fuel cell 
The 1st passage which pours said hydrogen gas emitted from said hydrogen gas storage section, and is 
supplied to said fuel cell, this — it being arranged all over the 1st passage and with at least one reduced 
pressure section which reduces the pressure of said hydrogen gas emitted from said hydrogen gas 
storage section The 2nd passage which extends toward the exterior of said car from the specific part 
located between said reduced pressure section in said 1st passage, and the feed hopper of said fuel cell, 
It is arranged all over said 2nd passage, and has the relief valve which gas is passed by closing motion or 
can be stopped. Said relief valve The pressure of said hydrogen gas which exists in the passage by the 
side of said specific part from this relief valve makes it a summary to open, when it exceeds reference 
pressure, and to make said hydrogen gas discharge outside through said 2nd passage from said 1st 
passage. 

[0017] Thus, when the pressure of hydrogen gas exceeds reference pressure, a relief valve opens and 
hydrogen gas with the high pressure is made to discharge outside in the 2nd fuel cell system for mount. 
[001 8] Therefore, immediately, even if according to the 2nd fuel cell system for mount the abnormalities 
of the reduced pressure section breaking down arise and the pressure of hydrogen gas becomes high 
unusually, since the hydrogen gas is discharged outside, there is no possibility that fault may arise in a 
fuel cell, and it can secure high safety. 
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[0019] In the 2nd fuel cell system of this invention, as for the exhaust port of said 2nd passage, being 
arranged is desirable so that said hydrogen gas to discharge may go to a road surface. 
[0020] Thus, by arranging, the fixed location in a car is not covered with the discharged hydrogen gas, 
and still higher safety can be obtained. 

[0021] While the 3rd fuel cell system for mount of this invention generates power in response to supply 
of said hydrogen gas sent out from the hydrogen gas supply section for supplying hydrogen gas, and this 
hydrogen gas supply section While being the fuel cell system for mount which is equipped with the fuel 
cell which discharges said remaining hydrogen gas, and is carried in a car and connecting between 
sending-out opening of said hydrogen gas supply section, and the feed hoppers of said fuel cell While 
connecting between the 1st passage which pours said hydrogen gas sent out from said hydrogen gas 
supply section, and is supplied to said fuel cell, and the exhaust ports of said fuel cell and the specific 
parts in said 1st passage The 2nd passage which pours said hydrogen gas discharged from said fuel cell, 
and is returned to said 1st passage, Let it be a summary to be arranged all over said 2nd passage, to 
divide into a liquid and a gas the moisture contained in said hydrogen gas discharged from said fuel cell, 
and to have the vapor-liquid-separation section which removes only a liquid. 

[0022] The hydrogen off-gas discharged from a fuel cell contains quite many wet moisture. Then, he 
divides into a liquid and a gas the moisture contained in this hydrogen gas, and is trying to remove only 
a liquid in the 3rd fuel cell system for mount by the vapor-liquid-separation section arranged all over the 
2nd passage. 

[0023] therefore, the moisture contained when according to the 3rd fuel cell system for mount hydrogen 
gas circulates and a fuel cell is supplied — vapor-liquid — there is no possibility of it not being supplied 
as a mixture and causing trouble to generation-of-electrical-energy actuation of a fuel cell. 
[0024] While the 4th fuel cell system for mount of this invention generates power in response to supply 
of said hydrogen gas sent out from the hydrogen gas supply section for supplying hydrogen gas, and this 
hydrogen gas supply section While being the fuel cell system for mount which is equipped with the fuel 
cell which discharges said remaining hydrogen gas, and is carried in a car and connecting between 
sending-out opening of said hydrogen gas supply section, and the feed hoppers of said fuel cell While 
connecting between the 1st passage which pours said hydrogen gas sent out from said hydrogen gas 
supply section, and is supplied to said fuel cell, and the exhaust ports of said fuel cell and the specific 
parts in said 1st passage The 2nd passage which pours said hydrogen gas discharged from said fuel cell, 
and is returned to said 1st passage, Let it be a summary to be arranged between said specific part in said 
1st passage, and the feed hopper of said fuel cell, to divide into a liquid and a gas the moisture contained 
in said hydrogen gas, and to have the vapor-liquid-separation section which removes only a liquid. 
[0025] the moisture contained in hydrogen gas when the temperature of the hydrogen gas which flows 
the inside of the 1 st passage was low and the hydrogen gas and the hydrogen gas returned from the 2nd 
passage were mixed by circulation — condensing — vapor-liquid — there is a possibility that it may 
become a mixture and a fuel cell may be supplied. Then, he divides into a liquid and a gas the moisture 
contained in hydrogen gas, and is trying to remove only a liquid from the specific part in the 1st passage 
in the 4th fuel cell system for mount by the vapor-liquid-separation section arranged at the fuel cell side, 
i.e., the part with which hydrogen gas is mixed. 

[0026] therefore, the moisture contained in case hydrogen gas is supplied to a fuel cell according to the 
4th fuel cell system for mount — vapor-liquid ~ there is no possibility of it not being supplied as a 
mixture and causing trouble to generation-of-electrical-energy actuation of a fuel cell. 
[0027] The hydrogen gas storage section which can be emitted as the 5th fuel cell system for mount of 
this invention is also at a predetermined pressure about the stored hydrogen gas, The fuel cell which 
generates power in response to supply of said hydrogen gas emitted from this hydrogen gas storage 
section, While being the fuel cell system for mount carried in a preparation and a car and connecting 
between emission opening of said hydrogen gas storage section, and the feed hoppers of said fuel cell 
The 1st passage which pours said hydrogen gas emitted from said hydrogen gas storage section, and is 
supplied to said fuel cell, this — it being arranged all over the 1st passage and with at least one reduced 
pressure section which reduces the pressure of said hydrogen gas emitted from said hydrogen gas 
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storage section It is arranged between said reduced pressure section in said 1st passage, and the feed 
hopper of said fuel cell, and let it be a summary to have the temperature up section which raises the 
temperature of said hydrogen gas which flows said 1st passage. 

[0028] If the pressure of hydrogen gas is reduced by the reduced pressure section, hydrogen gas may 
carry out sudden expansion and temperature may fall rapidly. Then, he is trying to raise the temperature 
of hydrogen gas in the 5th fuel cell system for mount by the temperature up section arranged rather than 
the reduced pressure section in the 1st passage at the fuel cell side. 

[0029] Therefore, since hydrogen gas is supplied to a fuel cell at proper temperature, temperature in a 
fuel cell cannot be lowered and electrochemical reaction can be made to cause with proper reaction 
temperature in a fuel cell according to the 5th fuel cell system for mount. 

[0030] While the 6th fuel cell system for mount of this invention generates power in response to supply 
of said hydrogen gas sent out from the hydrogen gas supply section for supplying hydrogen gas, and this 
hydrogen gas supply section While being the fuel cell system for mount which is equipped with the fuel 
cell which discharges said remaining hydrogen gas, and is carried in a car and connecting between 
sending-out opening of said hydrogen gas supply section, and the feed hoppers of said fuel cell While 
connecting between the 1st passage which pours said hydrogen gas sent out from said hydrogen gas 
supply section, and is supplied to said fuel cell, and the exhaust ports of said fuel cell and the specific 
parts in said 1st passage The 2nd passage which pours said hydrogen gas discharged from said fuel cell, 
and is returned to said 1st passage, The pump made to circulate through a sink and said hydrogen gas 
said hydrogen gas which is arranged all over said 2nd passage and flows said 2nd passage toward said 
specific part, It has the control section which controls said hydrogen gas supply section and said pump. 
Said control section While sending out said hydrogen gas from said hydrogen gas supply section at the 
time of starting of said fuel cell system Said pump is made to drive and let it be a summary to stir the 
impurity which exists flow in a lifting and this passage, and said sent-out hydrogen gas, and to equalize 
in the passage where said hydrogen gas should flow. 

[003 1] Moreover, while the 2nd control approach of this invention generates power in response to 
supply of said hydrogen gas sent out from the hydrogen gas supply section for supplying hydrogen gas, 
and this hydrogen gas supply section While being the control approach of the fuel cell system for mount 
which is equipped with the fuel cell which discharges said remaining hydrogen gas, and is carried in a 
car and connecting between sending-out opening of the (a) aforementioned hydrogen gas supply section, 
and the feed hoppers of said fuel cell While connecting between the 1st passage which pours said 
hydrogen gas sent out from said hydrogen gas supply section, and is supplied to said fuel cell, and the 
exhaust ports of said fuel cell and the specific parts in said 1st passage The 2nd passage which pours 
said hydrogen gas discharged from said fuel cell, and is returned to said 1st passage, In the time of the 
process which prepares the pump made to circulate through a sink and said hydrogen gas said hydrogen 
gas which is arranged all over said 2nd passage and flows said 2nd passage toward said specific part, 
and starting of the (b) aforementioned fuel cell system Let it be a summary to have the process which 
stirs the impurity which exists flow in a lifting and this passage, and said sent-out hydrogen gas, and is 
equalized from said hydrogen gas supply section in the process at which said hydrogen gas is sent out, 
and the passage where the (c) aforementioned pump should be made to drive in and said hydrogen gas 
should flow. 

[0032] At the time of starting of a fuel cell system, impurities, such as nitrogen, may be contained in the 
hydrogen gas passageway in a fuel cell. For this reason, the output voltage of a fuel cell does not go up 
only by pouring hydrogen gas to a hydrogen gas passageway to a desired electrical potential difference 
easily. Then, while sending out hydrogen gas from the hydrogen gas supply section at the time of 
starting of a fuel cell system, said pump be make to drive, and he stir said hydrogen gas which sent out 
flow with impurities, such as nitrogen which exist in a lifting and its passage, in the passage where 
hydrogen gas should flow, and be trying to equalize by the 6th fuel cell system for mount, or the 2nd 
control approach. 

[0033] Thus, by equalizing impurities, such as remaining nitrogen, and the sent-out hydrogen gas, the 
output voltage of a fuel cell can start to a desired electrical potential difference immediately, and can be 
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supplied now to a load etc. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in order 
of the following based on an example. 

A. 1st example: — configuration [ of the A- 1. 1st example ]: — actuation [ of the A-2. 1st example ]: — B. 
2nd example: — configuration [ of the B-l . 2nd example ]: — actuation [ of the B-2. 2nd example ]: — C. 
modification: [0035] A. 1st example: — configuration [ of the A-l. 1st example ]: — drawing 1 is the 
block diagram showing the fuel cell system for mount as the 1st example of this invention. The fuel cell 
system of this example is carried in cars, such as an automobile, and mainly equips the fuel cell 100 
which generates power in response to supply of hydrogen gas, and its fuel cell 100 with the hydrogen 
storing metal alloy tank 200 which supplies hydrogen gas. 

[0036] Among these, the fuel ceil 100 is generating a lifting and power for electrochemical reaction on a 
hydrogen pole and an oxygen pole according to a reaction formula as shown below in response to supply 
of the oxidation gas (for example, air) containing oxygen besides the hydrogen gas containing hydrogen. 

[0037] That is, if hydrogen gas is supplied to a hydrogen pole and oxidation gas is supplied to an oxygen 
pole, respectively, the reaction of a formula (1) will occur in a hydrogen pole side, the reaction of a 
formula (2) will occur in an oxygen pole side, respectively, and the reaction of a formula (3) will be 
performed as the whole fuel cell. 
[0038] 

H2 -> 2H++2e- ~ (1) 
2H++2e-+(l/2) 02 -> H20 « (2) 
H2+(l/2) 02 -> 1120 - (3) 

When using such a fuel cell 100 as a source of power of a car, with the power generated from the fuel 
cell 100, a motor (not shown) is driven, the generating torque is transmitted to an axle (not shown), and 
the driving force of a car is obtained. 

[0039] moreover, two or more single eels have stack structure by which the laminating was carried out, 
a fuel cell 100 comes out of one single eel with an electrolyte membrane (not shown), the hydrogen pole 
and oxygen pole which is a diffusion electrode (not shown) which puts it from both sides, and the 
separator (not shown) of two sheets which puts them from both sides further, and it is constituted. 
Irregularity is formed in both sides of a separator and the gas passageway in a single eel is formed in 
them between the hydrogen poles and oxygen poles which were put. Among these, to the gas 
passageway in a single eel in which the hydrogen gas supplied to the gas passageway in a single eel 
formed between hydrogen poles as mentioned above is formed between oxygen poles, oxidation gas is 
flowing, respectively. 

[0040] On the other hand, the hydrogen storing metal alloy tank 200 equips the interior with the 

hydrogen storing metal alloy (not shown). Generally, if a hydrogen storing metal alloy is heated, it will 

produce endothermic reaction, will emit hydrogen, and when it cools, it has the property which produces 

an exothermic reaction and carries out occlusion of the hydrogen. Therefore, in case hydrogen is taken 

out from a hydrogen storing metal alloy, the hydrogen storing metal alloy in the hydrogen storing metal 

alloy tank 200 is heated by the heat exchange system which is not illustrated. 

[0041] In addition, if an impurity exists, since a hydrogen storing metal alloy will deteriorate, the 

hydrogen of a high grade is stored in the hydrogen storing metal alloy tank 200. 

[0042] In addition, the fuel cell system of this example is equipped with the hydrogen gas passageway 

for circulating hydrogen gas within a system, the oxidation gas passageway for circulating oxidation 

gas, and the control section 50 as shown in drawing 1 . 

[0043] Among these, the main stream passage 401 with the hydrogen gas passageway from emission 
opening of the hydrogen storing metal alloy tank 200 to [ in the passage ] the feed hopper of a fuel cell 
100, The circulating flow way 403 which returns to the main stream passage 401 through the pump 410 
later mentioned from the exhaust port of a fuel cell 100, It has the bypass passage 405 which branches 
from the main stream passage 401 and reaches the circulating flow way 403, the outflow way 407 for 
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discharging the impurity in the hydrogen gas through which it circulates, and the relief passage 409 for 
discharging hydrogen gas at the time of the abnormalities in a pressure. 

[0044] In the main stream passage 401 , the shut bulb 202 is arranged at emission opening of the 
hydrogen storing metal alloy tank 200, the pressure sensor 400, the shut bulb 402, and the reducing 
valve 404 are arranged in the middle of passage, and the shut bulb 102 is arranged at the feed hopper of 
a fuel cell 100. Moreover, the shut bulb 104 is arranged on the circulating flow way 403 at the exhaust 
port of a fuel cell 100, and the vapor-liquid-separation machine 406, the shut bulb 408, and the pump 
410 are arranged, respectively in the middle of passage. Furthermore, the shut bulb 414 is arranged on 
the outflow way 407, and the relief valve 416 is arranged for the shut bulb 412 in the relief passage 409 
at the bypass passage 405, respectively. 

[0045] On the other hand, the oxidation gas passageway is equipped with the oxidation gas supply 
passage 501 for supplying oxidation gas to a fuel cell 100, and the oxygen off-gas outflow way 503 for 
discharging the oxygen off-gas discharged from the fuel cell 100. 

[0046] In the oxidation gas supply passage 501, an air cleaner 502, a compressor 504, a humidifier 506, 
and ** are arranged. Moreover, the vapor-liquid-separation machine 508, and a combustor 510 and ** 
are allotted to the oxygen off-gas outflow way 503. 

[0047] Moreover, a control section 50 controls each bulbs 102, 104, 202, and 402,408,412,414, a pump 
410, and a compressor 504, respectively while inputting the detection result from a pressure sensor 400. 
In addition, the control line etc. is omitted in order to make a drawing legible. 

[0048] A-2. Actuation of the 1st example : then, explain first that oxidation gas flows briefly. After the 
air in atmospheric air is incorporated as oxidation gas and purified by the air cleaner 502 by driving a 
compressor 504 by the control section 50, it passes along the oxidation gas supply passage 501, and a 
fuel cell 100 is supplied through a humidifier 506. The supplied oxidation gas is discharged as oxygen 
off-gas, after being used for the electrochemical reaction mentioned above in the fuel cell 100. The 
discharged oxygen off-gas is discharged in the atmospheric air of the car exterior through the vapor- 
liquid-separation machine 508 and combustor 510 which mention the oxygen off-gas outflow way 503 
later. 

[0049] Next, it explains that hydrogen gas flows to a detail. Although the control section 50 is opening 
fundamentally the shut bulb 202 of the hydrogen storing metal alloy tank 200, and the shut bulb 102,104 
of a fuel cell 100 at the time of operation of a fuel cell system, respectively, it has closed at the time of a 
halt. 

[0050] Moreover, at the time of operation, by the control section 50, the shut bulb 402 of the main 
stream passage 401 besides these and the shut bulb 408 of the circulating flow way 403 have usually 
closed the shut bulb 412 of the bypass passage 405, and the shut bulb 414 of the outflow way 407, 
although it is open, respectively. In addition, the relief valve 416 is closed except the cases at the time of 
the abnormalities in a pressure etc. so that it may mention later. Moreover, the pressure sensor 400 has 
detected the pressure of the hydrogen gas emitted from the hydrogen storing metal alloy tank 200. 
[0051] Usually, the hydrogen gas which heated the hydrogen gas occlusion alloy in the hydrogen storing 
metal alloy tank 200 by the heat exchange system, was made to emit hydrogen gas, and was emitted is 
supplied to a fuel cell 100 through the main stream passage 401 as mentioned above at the time of 
operation. The supplied hydrogen gas is discharged as hydrogen off-gas, after being used for the 
electrochemical reaction mentioned above in the fuel cell 100. The discharged hydrogen off-gas is 
returned to the main stream passage 401 through the circulating flow way 403, and is again supplied to a 
fuel cell 100. At this time, when the pump 410 formed in the middle of the circulating flow way 403 
drives, the hydrogen off-gas passing through the circulating flow way 403 attaches vigor, and is sent out 
to the main stream passage 401 . In this way, it usually circulates through hydrogen gas through the main 
stream passage 401 and the circulating flow way 403 at the time of operation. 
[0052] Thus, since the flow rate of the appearance of the hydrogen gas supplied to a fuel cell 100 
increases and the rate of flow also becomes quick even if the same, from a viewpoint of supply of the 
hydrogen to a fuel cell 100, the amount of hydrogen used with a fuel cell 100 by returning hydrogen off- 
gas to the main stream passage 401, and circulating hydrogen gas becomes advantageous, and the output 
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voltage of a fuel cell 100 also goes up it. 

[0053] Moreover, within a fuel cell 100, impurities, such as nitrogen contained in oxidation gas, 
penetrate an electrolyte membrane from an oxygen pole side, and begin to leak to a hydrogen pole side. 
Therefore, temporarily, supposing it does not circulate hydrogen gas, in the post-stage in a fuel cell 100, 
a hydrogen pole is covered with the impurity and the range is expanded with time amount. Thereby, a 
fuel cell 100 causes trouble to generation-of-electrical-energy actuation, and has a possibility that output 
voltage may fall. However, since the impurity will equalize by the whole hydrogen gas passageway if 
you are trying to circulate through hydrogen gas as mentioned above, the above faults are cancelable. 
[0054] In addition, the drive is controlled by the control section 50, and the pump 410 is changing the 
rate of flow of the hydrogen off-gas which flows the circulating flow way 403 according to the 
consumption of the power which the fuel cell 100 generated. 

[0055] Moreover, since the pressure of the hydrogen gas emitted from the hydrogen storing metal alloy 
tank 200 is high pressure which does not exceed a maximum of 1 MPa, if hydrogen gas is supplied to a 
fuel cell 100 as it is, its pressure will be too high and fault will produce it in a fuel cell 100. Therefore, 
after decompressing the pressure of hydrogen gas from IMPa to proper about 0.2 to 0.3 MPa extent to a 
fuel cell 100, he is trying to supply a fuel cell 100 with the reducing valve 404 prepared in the middle of 
the main stream passage 401. 

[0056] Moreover, as mentioned above, in the oxygen pole side in a fuel cell 100, water (H20) is 
generated according to a formula (2), and the water comes into a hydrogen pole side through an 
electrolyte membrane from an oxygen pole side as a steam. Therefore, the hydrogen off-gas discharged 
from a fuel cell 100 contains quite many wet moisture, therefore, the ** by which the moisture 
contained will not fully be steam-ized if this hydrogen off-gas is sent out to the main stream passage 401 
through a pump 410 as it is — vapor-liquid — it becomes a mixture, a fuel cell 100 is supplied with 
hydrogen, it sticks in the single eel of a fuel cell 100, and there is a possibility of closing a hydrogen gas 
passageway. If moisture closes the hydrogen gas passageway in a single eel and stops the flow of 
hydrogen gas, since the output voltage of the single eel falls, the amount of generations of electrical 
energy of the fuel cell 100 whole will also fall off. 

[0057] Therefore, the vapor-liquid-separation machine 406 is formed in the middle of the circulating 
flow way 403, and vapor liquid separation of the moisture contained in hydrogen off-gas with this 
vapor-liquid-separation vessel 406 is carried out, and he removes a part for a liquid, and is trying to send 
only a part for a gas (steam) to a pump 410 with other gases, the moisture contained in hydrogen gas by 
this — a part for a gas — becoming — a fuel cell 100 — moisture — vapor-liquid — a possibility of it not 
being supplied as a mixture and causing trouble to generation-of-electrical-energy actuation disappears. 
[0058] Drawin g 2 is the sectional view showing one example of the vapor-liquid-separation machine 
used by drawin g 1 . The hydrogen off-gas containing many moisture flows in a cylinder 604 from input 
602. The hydrogen off-gas which flowed descends with the surroundings spirally in accordance with the 
wall in a cylinder 604. condensing the contained moisture at this time, the amount of liquid adheres to 
the wall of a cylinder 604 as a drop, it is transmitted to it, falls downward, and is liquid — it is brought 
together in a ball 608. On the other hand, the amount of gas (steam) flows out from a tap hole 606 
through a gas passageway 610 with other gases. In this way, it becomes possible to carry out vapor 
liquid separation of the moisture to a part for a part for a liquid, and a gas. 

[0059] moreover, it is liquid — if having become a predetermined amount is detected by the level sensor 
(not shown) etc., the water brought together in the ball 908 will open a cock 612 automatically, and will 
be emitted outside by the auto drain device (not shown). 

[0060] Moreover, hydrogen gas is circulated in order to make the impurity contained in hydrogen gas 
equalize as mentioned above. However, if it passes for a long time since an impurity always begins to 
leak from an oxygen pole side in a fuel cell 100 at a hydrogen pole side even if it makes hydrogen gas 
equalize in this way, the concentration of the impurity in the equalized hydrogen gas goes up gradually, 
and since it takes to it and the concentration of hydrogen falls, it has a possibility of having a bad 
influence on generation-of-electrical-energy actuation of a fuel cell 100. 

[0061] Therefore, he is trying to transpose the hydrogen gas containing an impurity to pure hydrogen 
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gas from the hydrogen storing metal alloy tank 200 by forming the shut bulb 414 in the outflow way 407 
which branched from the circulating flow way 403, and discharging the hydrogen gas containing the 
impurity which opens this shut bulb 414 periodically and circulates through it by the control section 50. 
Thereby, the concentration of the impurity in hydrogen gas falls, and conversely, since the concentration 
of hydrogen goes up, it can generate a fuel cell 100 appropriately. 

[0062] Moreover, within a fuel cell 100, as mentioned above, since a steam also begins to leak from an 
oxygen pole side to a hydrogen pole side, the steam condenses depending on temperature, it sticks 
within a single eel, and there is also a possibility of stopping the flow of hydrogen gas. However, if the 
shut bulb 414 is opened and hydrogen gas is discharged, as described above, since rapid flow will arise 
in hydrogen gas in the differential pressure, the moisture which was being condensed with the vigor can 
also be blown away. 

[0063] In addition, even if it opens the shut bulb 414 during generation-of-electrical-energy actuation of 
a fuel cell 100, since the output voltage of a fuel cell 100 only falls for a moment and does not become 
big sag, it is satisfactory. As a released time of the shut bulb 414, 1 or less sec is desirable, for example, 
500msec extent is more desirable. 

[0064] The hydrogen gas discharged from the shut bulb 414 passes along the outflow way 407, is sent 
into the oxygen off-gas outflow way 503, and is mixed with the oxygen off-gas which flows the oxygen 
off-gas outflow way 503. The mixed gas flows into a combustor 510 through the vapor-liquid-separation 
machine 508. The combustor 510 is equipped with the platinum catalyst 512, by combustion, makes the 
hydrogen contained in mixed gas react with oxygen, and reduces hydrogen further. Then, the mixed gas 
which flowed out the combustor 510 is discharged in atmospheric air. 

[0065] The above is usually the flow of the hydrogen gas at the time of operation. Next, it explains that 
the hydrogen gas at the time of low-temperature starting flows. 

[0066] Generally, the pressure of the hydrogen which emits a hydrogen storing metal alloy, so that 
temperature is high becomes high, and the pressure of the hydrogen to emit becomes low, so that 
temperature is low. Therefore, the more a hydrogen storing metal alloy tank becomes low temperature, 
the more hydrogen becomes is hard to be emitted. Therefore, it is necessary to warm a hydrogen storing 
metal alloy tank by a heater etc. quickly, and hydrogen needs to make it be easy to be emitted at the time 
of low-temperature starting. However, since great electrical energy is needed by the approach of 
warming using a heater in this way, as a fuel cell system for mount, it is unsuitable. 
[0067] Then, he is trying for a pump 410 to draw out hydrogen gas from the hydrogen storing metal 
alloy tank 200 in this example at the time of low-temperature starting instead of warming by a heater 
etc. 

[0068] Drawing 3 is a flow chart which shows an example of the contents of control of the control 
section 50 at the time of starting of the fuel cell system of drawing 1 . 

[0069] At the time of starting of a fuel cell system, first, a control section 50 opens the shut bulb 202 of 
the hydrogen storing metal alloy tank 200, and the shut bulbs 102 and 104 of a fuel cell 100 from the 
condition of having closed, as shown in drawin g 3 (step SI 02). Next, a control section 50 inputs the 
pressure of the hydrogen gas detected by the pressure sensor 400 (step SI 04), and judges whether it has 
exceeded the reference pressure to which the pressure was set beforehand (step SI 06). 
[0070] And if the hydrogen gas of sufficient pressure is emitted from the hydrogen storing metal alloy 
tank 200 by optimal temperature and the pressure has exceeded reference pressure, in order [ which was 
mentioned above ] to usually move to operation at the time of operation, ambient temperature A control 
section 50 opens the shut bulb 402 of the main stream passage 401, and the shut bulb 408 of the 
circulating flow way 403, respectively. The shut bulb 412 of the bypass passage 405, While closing the 
shut bulb 414 of the outflow way 407, respectively (step SI 14), hydrogen gas as the pump 410 was 
driven and (step SI 16) mentioned above in standard rotation is circulated. 

[0071] However, if hydrogen gas was hard to emit ambient temperature at low temperature from the 
hydrogen storing metal alloy tank 200 and the pressure is less than reference pressure, it moves to 
operation at the time of low-temperature starting, and a control section 50 will close the shut bulb 402 of 
the main stream passage 401, the shut bulb 408 of the circulating flow way 403, and the shut bulb 414 of 
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the outflow way 407, respectively, and will open the shut bulb 412 of the bypass passage 405 (step 
SI 08). And a control section 50 drives a pump 410 at a high rotational frequency further (step SI 10). It 
compares, and even if the temperature of the hydrogen storing metal alloy tank 200 is low and the 
pressure of the hydrogen gas emitted is low, from the hydrogen storing metal alloy tank 200, the 
hydrogen gas by which occlusion was carried out is fully pulled out by it. The pulled-out hydrogen gas 
goes into the bypass passage 405 from the main stream passage 401, and is supplied to the main stream 
passage 401 through the circulating flow way 403 after it at return and a fuel cell 100. After 
electrochemical reaction is presented with the supplied hydrogen gas within a fuel cell 100, it serves as 
hydrogen off-gas and is discharged by the circulating flow way 403. In addition, since time amount 
takes for passing and goes up, in order to remove the impurity, the concentration of the impurity 
contained in hydrogen off-gas opens the shut bulb 414, and sometimes emits hydrogen off-gas from the 
outflow way 407. 

[0072] A control section 50 stands by in the condition until the pressure of the hydrogen gas emitted 
from the hydrogen storing metal alloy tank 200 exceeds reference pressure (step SI 12). However, since 
a fuel cell system starts, the heat exchange system which is not illustrated also comes to work enough 
after a while and the hydrogen storing metal alloy in the hydrogen storing metal alloy tank 200 is also 
heated, temperature goes up and the hydrogen gas which has sufficient pressure from the hydrogen 
storing metal alloy tank 200 comes to be emitted, then, the pressure exceeded reference pressure, and the 
control section 50 opened the shut bulb 402 of the main stream passage 401, and the shut bulb 408 of the 
circulating flow way 403, respectively, closed the shut bulb 412 of the bypass passage 405, and the shut 
bulb 414 of the outflow way 407, respectively (step SI 14), and drove and (step SI 16) mentioned the 
pump 410 above in standard rotation — it usually moves to operation at the time of operation. 
[0073] Thus, the hydrogen by which occlusion is carried out to the hydrogen storing metal alloy tank 
200 can be taken out, without needing great electrical energy by using a pump 410 at the time of low- 
temperature starting. 

[0074] Moreover, in this example, while being able to save the tooth space in which a pump is carried 
since it is using in common in order to pull out the hydrogen storing metal alloy tank 200 to hydrogen 
gas for the pump 410 used in order to usually circulate hydrogen gas at the time of operation at the time 
of low-temperature starting, mitigation of weight can be aimed at. 

[0075] Moreover, as a pump 410, it is with the case where hydrogen gas is circulated, and the case 
where hydrogen gas is pulled out, and it is necessary to use the pump into which the rate of flow is 
changeable by changing the speed of the rotation. That is, when circulating hydrogen gas, since the 
compression ratio (suction pressure of the discharge pressure/pump of a pump) is low, power is low and 
it ends, but in pulling out hydrogen gas, a compression ratio becomes high and needed power becomes 
high. 

[0076] The above is the flow of the hydrogen gas at the time of low-temperature starting. Next, the 
operation at the time of a halt is explained. 

[0077] Within the fuel cell 100, such an impurity is contained to some extent in the hydrogen gas 
through which impurities, such as nitrogen and a steam, are beginning to leak from an oxygen pole side 
to a hydrogen pole side through an electrolyte membrane, and it usually circulates at the time of 
operation as mentioned above. Then, if operation of a fuel cell system is suspended, operation of the 
hydrogen storing metal alloy tank 200 will also be suspended, and the temperature in the hydrogen 
storing metal alloy tank 200 will fall. Then, depending on temperature, the pressure in the hydrogen 
storing metal alloy tank 200 may also decline, it may become negative pressure, and the flow of the 
hydrogen gas of the reverse sense arises from the main stream passage 401 or the bypass passage 405 
toward emission opening of the hydrogen storing metal alloy tank 200. therefore, in having used the 
usual shut bulb as a shut bulb 412 prepared in the shut bulb 402 prepared in the main stream passage 
401, or the bypass passage 405 Since it cannot shut out completely to the flow of the above-mentioned 
reverse sense, the hydrogen gas which remains rather than these shut bulb 402,412 into the hydrogen gas 
passageway by the side of a fuel cell 100 minds the shut bulb 402,412. Beginning to leak to the 
hydrogen gas passageway by the side of the hydrogen storing metal alloy tank 200, these hydrogen gas 
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flows in in the hydrogen storing metal alloy tank 200. And since impurities, such as nitrogen and a 
steam, are also contained, these impurities will also flow in in the hydrogen storing metal alloy tank 200 
together, and there is a possibility that the hydrogen storing metal alloy in the hydrogen storing metal 
alloy tank 200 may be risked with these impurities in the hydrogen gas. 

[0078] Then, he is trying to use a shut bulb with an antisuckback function as a shut bulb 402,412 in this 
example, therefore, the time of the shutdown of a fuel cell system « the hydrogen storing metal alloy 
tank 200 ~ Mukai --****-- since it is lost that the hydrogen gas which contained the impurity in the 
hydrogen gas passageway by the side of the hydrogen storing metal alloy tank 200 through the shut bulb 
402,412 by using such a shut bulb with an antisuckback function begins to leak even if the flow of the 
hydrogen gas of the reverse sense arises, it becomes possible to protect the hydrogen gas occlusion alloy 
in the hydrogen storing metal alloy tank 200. 

[0079] The above is the operation at the time of a halt. Next, the operation at the time of abnormalities is 
explained. 

[0080] First, when the abnormalities of a reducing valve 404 breaking down arise, the pressure of the 
hydrogen gas supplied to a fuel cell 100 becomes high unusually, and there is a possibility that fault may 
arise in a fuel cell 100. Therefore, in this example, in the middle of the relief passage 409 which 
branched from the main stream passage 401, a relief valve 416 is formed, when the pressure of the 
hydrogen gas in the main stream passage 401 from a reducing valve 404 to a fuel cell 100 is improved 
beyond a predetermined value, a relief valve 416 opens and hydrogen gas is discharged in the 
atmospheric air besides a car. In order to make it a fixed location not covered with the hydrogen gas 
which discharged the exhaust port of hydrogen gas at this time, it is desirable to be prepared in a 
location where hydrogen gas is discharged toward a road surface. By preparing in such a location, it is 
because it becomes easy to diffuse the discharged hydrogen. 

[0081] Next, when a car collision breaks out, or failure of a control system arises and it is the worst, 
there is a possibility of causing hydrogen leakage etc. Therefore, when vibration of a collision, failure of 
a control system, etc. have been sensed, he is trying to prevent the shut bulb 202 of the hydrogen storing 
metal alloy tank 200 and the shut bulb 102,104 of a fuel cell 100 closing automatically, cutting off 
supply of hydrogen gas, and hydrogen gas leaking by the control section 50, in this example. 
[0082] B. 2nd example: - configuration [ of the B-l. 2nd example ]: - drawing 4 is the block diagram 
showing the fuel cell system for mount as the 2nd example of this invention. Although the hydrogen 
storing metal alloy tank 200 was used, he replaces with the hydrogen storing metal alloy tank 200, and is 
trying to use the high-pressure hydrogen gas holder 300 in the fuel cell system of this example as a 
source of supply of hydrogen gas by the fuel cell system of the 1st example. 
[0083] This high-pressure hydrogen gas holder 300 has filled up the interior with high-pressure 
hydrogen gas, and if the shut bulb 302 attached in the origin is opened, the hydrogen gas which has the 
pressure of about 20 to 35 MPa will be emitted. 

[0084] In addition, since it is the same configuration as the 1st example, a fuel cell 100 omits 
explanation. 

[0085] In addition, the fuel cell system of this example is equipped with the hydrogen gas passageway, 
the oxidation gas passageway, and the control section 50 as shown in drawing 4 , but since an oxidation 
gas passageway is the same configuration as the 1st example, explanation is omitted. 
[0086] The hydrogen gas passageway is equipped with the main stream passage 401 from emission 
opening of the high-pressure hydrogen gas holder 300 to the feed hopper of a fuel cell 100, the 
circulating flow way 403 which returns from the exhaust port of a fuel cell 100 to the main stream 
passage 401 through a pump 410, the outflow way 407 for discharging the impurity in the hydrogen gas 
through which it circulates, and the relief passage 409 for discharging hydrogen gas at the time of the 
abnormalities in a pressure. In this example, since the high-pressure hydrogen gas holder 300 is used as 
a source of supply of hydrogen gas, regardless of temperature, high-pressure hydrogen gas can be 
emitted. Therefore, like [ in the case of the hydrogen storing metal alloy tank 200 ], since it is not 
necessary to pull out hydrogen gas at the time of low-temperature starting, the bypass passage 405 is not 
formed. 
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[0087] In the main stream passage 401, the shut bulb 202 is arranged at emission opening of the high- 
pressure hydrogen gas holder 300, the reducing valve 418, the heat exchanger 420, the reducing valve 
422, and the vapor-liquid-separation machine 424 are arranged, respectively in the middle of passage, 
and the shut bulb 102 is arranged at the feed hopper of a fuel cell 100. Moreover, the shut bulb 104 is 
arranged on the circulating flow way 403 at the exhaust port of a fuel cell 100, and the vapor-liquid- 
separation machine 406, the pump 410, and the check valve 426 are arranged, respectively in the middle 
of passage. In addition, the point that the shut bulb 414 is arranged on the outflow way 407, and the 
relief valve 416 is arranged in the relief passage 409 is the same as that of the case of the 1st example. 
[0088] A control section 50 controls each bulb 102,104,302,414, a pump 410, and a compressor 504, 
respectively while inputting the detection result from a pressure sensor 400. In addition, the control line 
etc. is omitted in order to make a drawing legible. 

[0089] B-2. Actuation of the 2nd example : then, explain that hydrogen gas flows to a detail. In addition, 
since it is the same as that of the case of the 1st example about oxidation gas flowing, explanation is 
omitted. 

[0090] Although the control section 50 is opening fundamentally the shut bulb 302 of the high-pressure 
hydrogen gas holder 300, and the shut bulb 102,104 of a fuel cell 100 at the time of operation of a fuel 
cell system, respectively, it has closed at the time of a halt. 

[0091] Moreover, in addition to this, the shut bulb 414 of the outflow way 407 is usually closed by the 
control section 50 at the time of operation. In addition, the relief valve 416 is closed like the case of the 
1st example except the cases at the time of the abnormalities in a pressure etc. 
[0092] Usually, if a control section 50 opens the shut bulb 302 as mentioned above at the time of 
operation, hydrogen gas will be emitted from the high-pressure hydrogen gas holder 300, and the 
emitted hydrogen gas will be supplied to a fuel cell 100 through the main stream passage 401 . The 
supplied hydrogen gas is discharged as hydrogen off-gas, after being used by the above-mentioned 
electrochemical reaction in a fuel cell 100. The discharged hydrogen off-gas is returned to the main 
stream passage 401 through the circulating flow way 403, and is again supplied to a fuel cell 100. At this 
time, when the pump 410 formed in the middle of the circulating flow way 403 drives like the case of 
the 1st example, the hydrogen off-gas passing through the circulating flow way 403 attaches vigor, and 
is sent out to the main stream passage 401 . In this way, it usually circulates through hydrogen gas 
through the main stream passage 401 and the circulating flow way 403 at the time of operation. In 
addition, all over the circulating flow way 403, between a node with the main stream passage 401, and a 
pump 410 and **, in order to make it the hydrogen off-gas which circulates not flow backwards, the 
check valve 426 is formed. 

[0093] Moreover, even if the pressure of the hydrogen gas emitted from the high-pressure hydrogen gas 
holder 300 is about 20 to 35 MPa as it was mentioned above, and it compares with the case of the 
hydrogen storing metal alloy tank 200 in the 1st example, since it is high for whether your being 
Haruka, if this high-pressure hydrogen gas is directly supplied to a fuel cell 100, a pressure will be too 
high and a fuel cell 100 will break. Therefore, the number of stages of reduced pressure is increased, and 
he prepares 2 reducing valves of the reducing valve 41 8 for primary reduced pressure, and the reducing 
valve 422 for secondary reduced pressure in the middle of the main stream passage 401, and is trying to 
decompress high-pressure hydrogen gas from the case of the 1st example in this example in two steps. 
Namely, it decompresses with the reducing valve 418 for primary reduced pressure from about 20 to 35 
MPa to about 0.8 to 1 MPa, and, specifically, decompresses with the reducing valve 422 for secondary 
[ further ] reduced pressure from about 0.8 to 1 MPa to about 0.2 to 0.3 MPa. 
[0094] Moreover, in this way, with the reducing valve 41 8 for primary reduced pressure, in order to 
decompress high-pressure hydrogen gas from about 20 to 35 MPa to about 0.8 to 1 MPa, sudden 
expansion of the hydrogen gas will be increased about 50 times, and temperature will fall rapidly. If 
such hydrogen gas that carried out the temperature fall is supplied to a fuel cell 100 as it is, since the 
temperature in a fuel cell 100 will also fall and sufficient catalytic activity will not be acquired, 
electrochemical reaction does not progress but trouble is caused to a generation of electrical energy. So, 
in this example, in order to warm the hydrogen gas which carried out the temperature fall to some extent 
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and to supply a fuel cell 100 at proper temperature by expansion, the heat exchanger 420 is arranged 
between the reducing valve 418 for primary reduced pressure, and the reducing valve 422 for secondary 
reduced pressure. Although not illustrated in this heat exchanger 420, the cooling water warmed by the 
fuel cell 100 is supplied, and heat exchange is performed between the hydrogen gas which carried out 
the temperature fall with that warmed cooling water. In this way, by passing this heat exchanger 420, the 
hydrogen gas which carried out the temperature fall serves as temperature of almost proper extent, and 
can be supplied to a fuel cell 100. Therefore, within a fuel cell 100, since sufficient reaction temperature 
is obtained, electrochemical reaction can progress and proper generation-of-electrical-energy actuation 
can be performed. 

[0095] moreover, the moisture by which the hydrogen gas which flows the main stream passage 401 was 
contained in this way in hydrogen off-gas when it was mixed with the hydrogen off-gas which circulated 
through the circulating flow way 403 and was returned to the main stream passage 401 , since 
temperature was comparatively low — condensing — vapor-liquid — there is a possibility that it may 
become a mixture and a fuel cell 100 may be supplied. Then, the vapor-liquid- separation machine 424 is 
formed between the node of the main stream passage 401 and the circulating flow way 403, the feed 
hopper of a fuel cell 100, and **, and vapor liquid separation of the moisture contained in the hydrogen 
gas mixed with this vapor-liquid-separation vessel 424 is carried out, and he removes a part for a liquid, 
and is trying to supply only a part for a gas (steam) to a fuel cell 100 with other gases in this example. 
Thereby, a possibility of a fiiel cell 100 of causing trouble to generation-of-electrical-energy actuation 
disappears. 

[0096] The above is usually the flow of the hydrogen gas at the time of operation. Next, the control at 
the time of starting is explained. 

[0097] When a fuel cell system suspends operation, since impurities, such as nitrogen, are penetrated 
and spread in a hydrogen pole side through an electrolyte membrane from an oxygen pole side, finally 
within a fuel cell 100, a hydrogen gas passageway will also contain impurities, such as nitrogen, not to 
mention an oxidation gas passageway. Therefore, it is necessary to extract the impurity which exists in a 
hydrogen gas passageway at the time of starting of a fuel cell system, to fill with hydrogen gas, and to 
change into the condition that a fuel cell 100 can perform a proper generation of electrical energy for a 
short time. 

[0098] As an approach of extracting the impurity which exists in a hydrogen gas passageway at the time 
of starting, before flowing hydrogen gas, how to pass purge gas, such as inert gas, and extrude an 
impurity in a hydrogen gas passageway, can be considered, but by such approach, while the part and an 
excessive tooth space are needed since an inactive chemical cylinder must be stacked in a car in order to 
pass purge gas, weight will also become heavy, for example. 

[0099] Then, how to pour hydrogen gas and extrude an impurity in a hydrogen gas passageway, can be 
considered directly, without passing purge gas. However, by the time hydrogen gas extruded the 
impurity and the output voltage of a fuel cell turned into a desired electrical potential difference by such 
approach, most time amount was taken, in order to extract the extruded impurity in the meantime, when 
the gas discharged from a fuel cell was thrown away outside, high-concentration hydrogen may be 
contained in the gas, and there was a problem in it. 

[0100] Then, the pump 410 for circulating hydrogen gas is driven, and he stirs the impurity which exists 
compulsory flow in a lifting and a hydrogen gas passageway in a hydrogen gas passageway, and the 
hydrogen gas which flowed, and is trying it not only to flow hydrogen gas in a hydrogen gas 
passageway, but to equalize in this example at the time of starting. 

[0101] Drawing 5 is a flow chart which shows an example of the contents of control of the control 
section 50 at the time of starting of the fuel cell system of drawing 4 . 

[0102] At the time of starting of a fuel cell system, first, a control section 50 opens the shut bulb 202 of 
the hydrogen storing metal alloy tank 200, and the shut bulbs 102 and 104 of a fuel cell 100 from the 
condition of having closed, as shown in drawin g 5 (step S202). Then, hydrogen gas is emitted from the 
high-pressure hydrogen gas holder 300, and the emitted hydrogen gas flows the inside of the main 
stream passage 401. Next, if a control section 50 drives a pump 410 by standard rotation, it causes flow 
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compulsorily, moves the impurity which exists in a hydrogen gas passageway into the circulating flow 
way 403, circulates these impurities and the hydrogen gas which flowed and is stirred, it will equalize 
both at an early stage. 

[0103] For example, since it is atmospheric pressure and two atmospheric pressures by decompressing 
and pouring hydrogen gas in two atmospheric pressures (0 2MPa) supposing the impurity which exists 
in a hydrogen gas passageway is atmospheric pressure (0.1 MPa), an impurity and hydrogen gas will be 
in every about 50% of condition, and it is made to circulate in this condition, and stirs, and an impurity 
and hydrogen gas are made to equalize. 

[0104] Thus, as for a fuel cell 100, an open end electrical potential difference takes action immediately 
to supply hydrogen equally to each hydrogen electrode in a fuel cell 100, if an impurity and hydrogen 
gas are made to equalize. If a control section 50 senses this standup based on the detection result from a 
voltage sensor (not shown) (step S206), a control section 50 will connect a load (not shown) to a fuel 
cell 100 as "generation of electrical energy O.K." (step S208). Then, the shut bulb 414 opens a control 
section 50 (step S210), and it discharges gradually the gas (the impurity and hydrogen gas which are 
equalized) which circulates. Since hydrogen gas is flowing succeedingly from the high-pressure 
hydrogen gas holder 300, the gas which circulates raises hydrogen concentration gradually. 
[0105] Then, a control section 50 closes the shut bulb 414 noting that it will escape from the impurity 
which existed in the hydrogen gas passageway to some extent and the hydrogen concentration of the 
hydrogen gas through which it circulates will become enough, if predetermined time progress is carried 
out (step S212) (step S214). And it will usually be in operational status. 

[0106] Thus, while flowing hydrogen gas in a hydrogen gas passageway at the time of starting of a fuel 
cell system, a pump 410 is driven and the output voltage of a fuel cell 100 can be raised to a desired 
electrical potential difference in a short time. Moreover, since purge gas is not needed, the bomb for 
purge gas etc. is unnecessary and space-saving-izing and lightweight-ization can be attained. 
Furthermore, since high-concentration hydrogen gas is not discharged, high safety is also securable. 
[0107] In addition, in this example, since the operation of a relief valve 416 prepared in the shut bulb 
414 prepared in the outflow way 407 or the relief passage 409 is the same as that of the case of the 1 st 
example, explanation is omitted. 

[0108] C. Modification : in addition, this invention can be carried out in various modes in the range 
which is not restricted to the above-mentioned example or the above-mentioned operation gestalt, and 
does not deviate from the summary. 

[0109] In the 1st and 2nd above-mentioned examples, although the vapor-liquid-separation machine 406 
was formed in the circulating flow way 403, such a configuration is applicable also in the fuel cell 
system using the reforming machine which reforms a original fuel and generates hydrogen gas as a 
source of supply of hydrogen gas instead of the hydrogen storing metal alloy tank 200 or the high- 
pressure hydrogen gas holder 300. 

[0110] Moreover, in the 2nd above-mentioned example, although the vapor- liquid-separation machine 
424 was formed in the main stream passage 401, also in the fuel cell system of the 1st example, such a 
configuration can be applied and can be applied also in the fuel cell system using the reforming machine 
etc. as a source of hydrogen gas supply. 

[0111] Moreover, although the heat exchanger 420 was formed among reducing valves 418 and 422, 
you may make it prepare in the downstream of a reducing valve 422 in the 2nd above-mentioned 
example. Moreover, as long as there is need, you may make it prepare such a heat exchanger in the 
downstream of this reducing valve 404 also in the fuel cell system of the 1st example, since the reducing 
valve 404 is used. 

[0112] Moreover, although it was shown in drawing 5 and control [ like ] was performed in the 2nd 
above-mentioned example at the time of starting of a fuel cell system, also in the fuel cell system of the 
1st example, such control can be applied and can be applied also in the fuel cell system using the 
reforming machine etc. as a source of hydrogen gas supply. However, after a pump 410 draws out 
hydrogen gas from the hydrogen storing metal alloy tank 200, the switching condition of the shut bulb 
402,408,412 is changed, the impurity which remains with the pump 410, and the pulled-out hydrogen 
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gas are circulated, and it is made to equalize first, if it is at the low-temperature starting time when 
applying to the fuel cell system of the 1st example. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fuel cell system for mount as the 1st example of this 
invention. 

[Drawing 2] It is the sectional view showing one example of the vapor-liquid-separation machine used 
by drawing 1 . 

[Drawing 3] It is the flow chart which shows an example of the contents of control of the control section 
50 at the time of starting of the fuel cell system of drawin g 1 . 

[Drawing 4] It is the block diagram showing the fuel cell system for mount as the 2nd example of this 
invention. 

[Drawing 5] It is the flow chart which shows an example of the contents of control of the control section 
50 at the time of starting of the fuel cell system of drawing 4 . 
[Description of Notations] 



50 - 


- Control section 


100 


— Fuel cell 


102 


- Shut bulb 


104 


~ Shut bulb 


200 


— Hydrogen storing metal alloy tank 


202 


- Shut bulb 


300 


— High-pressure hydrogen gas holder 


302 


-- Shut bulb 


400 


— Pressure sensor 


401 


— Main stream passage 


402 


- Shut bulb 


403 


— Circulating flow way 


404 


— Reducing valve 
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— Reducing valve 


405 


— Bypass passage 


406 


— Vapor-liquid-separation machine 


407 


— Outflow way 


408 


- Shut bulb 


409 


— Relief passage 


410 


— Pump 


412 


~ Shut bulb 


414 


~ Shut bulb 


416 


— Relief valve 


418 


— Reducing valve 
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— Heat exchanger 


422 


— Reducing valve 
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424 ~ Vapor-liquid-separation machine 
426 ~ Check valve 

501 « Oxidation gas supply passage 

502 — Air cleaner 

503 — Oxygen off-gas outflow way 

504 — Compressor 
506 — Humidifier 

508 — Vapor-liquid-separation machine 

510 — Combustor 

512 — Platinum catalyst 

602 - Input 

604 - Cylinder 

606 — Tap hole 

610 — Gas passageway 

612 --Cock 
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swie**;«rx*«LT\ mejimmictttt-rsfli 1 

©i?itSSi:> 

iiio«iOTicEi?n, fflnE**^fxifi»»fr6«t 30 
tB*n*wiB**^rx©BE**ffi»-r*^ft < tfeio 

©MJESGi:. 

«tteptoi«fcE«*n, buib^ 1 0«Ett*tttt«ffiiB 

*KS^fXOiHft*±»f4IWl»i:, 
*B*.SBBB«»BBS'X^.ko 
OB** 8 3 7jc*^fX*«j»-*-*fei6<0**^fX«ie 
K**?tfXfltt6»*»633ia«n*|(j|B**i!fXO 

BE*B:<rx«B»©B«n fctfflEJKfwtowttn t 

©Hfcofc *HE**#X0«ift»fr&BtHSn 
*»51B7j<*;tfX*?7StLT, BEBBBftlclRttrSB 1 
©iffiSSfc, 

«8BI»BB»©BHJni:BBB 1 ©BBf»c4st**W« 
*BiE#**fX*Bl,T, «ISJBloattH:B|-rJB2© 

KrtSJBzoawffteEB^n, BKB2©BB*Bns so 



HufEzk^tf X£iiufB#SBf?T£ IrJ7> O Tflt U WfEzkB 

bib*** xiw&br obe* > 7%bb* § mm 
%b*, 

t, ii«B***xfi»e»±9ii>ss***x*a£a*-&* 
«^#jw»rtK:a[ti*iee: l, Kawfifc#*E-rs^tt 

% JUta b fcB IB7j<^^X «&# L T«3-f tf -5 C £ 

[B$£9] ***X*KJ8tbfe»), tttHLfeO-TS 
c fc#T*Bft**;tfX»B^*B***B;«rx»B« 
fc, B**#XRBWfr6ttffiSn*ffflB**;SfX©« 

s&ursBBBttfc, *b*, fstjsisnsfi 

(a) BB**#X»B»©ttfflPfct(HEBBB»©« 
m*ft*M!H**:tfX*HELT\ Mffiffi^tttt! 

i ©gstsgi:, Bte&ftBtto&tua t mem 1 ©as 

B^fc&ttSBlOBBfcOBfeo&C&ftlc* fulfil 

mHfi*^^msnsHuiE7kig^rx*jjSLT, buIbbi 

©BBfcB-TB2©BBi:» 83I2B 2 ©MB* fcBBBS 
n, itufBSg 2 ©BB%W*i*Ba3**;*rx*BEB l © 
Om^lPJ^oTSS-T^^yi:, BIBB 1 ©jfftS&fflcfctt 
*M353le**fXR]«af©SPHlPi:IOIB» 1 ©®mi:©P e g 
tett«-r*!B2©HfBffc, BfBff§2©»lt8g4'tc:t3tt3B 

e«»b»©b bp tMtB#>y ^©Kjcffig-r 3 

©®R)Ti:. ©Wfcofc !()££ 1 ©RB&&& 

B*ftfcBiH*«;tfX*BLT, BCB2©BBtc&S 
^3©«igSi:, ttfleBi©BB4'fc:&tf«tteeB2©B 
BffcBBB 1 ©BffifcOMKKBStt, BBfc J: OtfX 
^BLfeDihftfcO-rsc fcA^BftB l ©/WT'fc* 
BGB2©BB*fc*t*«BEMftBB©&mP2:BG 
B3©BBi:©Bfc:EBS*u BMlcJiO/fX^Bl/^ 
*}±tbt!L*)-rZ>C£&Tijmftm2<DW7£. BfBSg3 
©BBffcEB**U BBt±t)?!fX*BLfct)±«>fc 
t)-r*Cfc36i<RFBftB3©/Vl/r4:, *BBT*Ifi 

(b) BB*B#X»Bfflfr6ttU£n*MIE**:*fX 

(c) |(IB^»XOffAff||BWB]*±H9T^ 
*«^, BJ2BlRtfB2©/W:7*MS, BtBSi3© 
/W:?*BIST, BIE*«^XBB»^5»a*n*B 
K*B#X*Bi3B 1 ©BBfc^LTtWBBBBBtett 
BStf, BIBflSRBB*»5»asn*BE7k«3ffX*B 
8BB 2 ©ifigg^/f LTBfEJg 1 ©BBteB U WIB*> 
ytcj; DMIB7j<»*"X*ti^^^?.XSi:, 



XSriSiBlfl 1 OflOHfr fettEft 3 ©iftSS^/f LTfufBSg 
2 Oj^SSfcMO . 2 4>ttR*p£tft££ 1 ©SitSS^/f 

to*n^.iufB7j<**rx^^bT, tMneflmwhiciKiM- 
«?a*»6^w*n*K>ia**?3rx*atLT, toe* 10 

jffi8StcM-fgS2©jffiS&i:, ifflEa!2©iJSgS4>K:EB£ 20 

(b) mmmnmm->7.y-K<D^mmci3^r, mm?k 

(c) tflffi:tf>:/*B»S*T, WiB*il62fX*«a[ttS 

l /twfB**??fx i: ttmn l t«s— ftr sis 

[f8BJl©I¥iW&I&B£] 
[0 0 0 1] 

©T-fcSo 
[0 0 0 2] 

KflE*B#X 

[0 0 0 3] LfrbtttfS, CO*5*jlBSWfi*»«i 
IB L fc»E**:*f X * > * t L < «7km®«-&# * > * 

ftH©7kiR^fx«*e«jf>, cn5*H6«xfl»e«*»5« 
^ojwswfls'x^A*, vntcflnrr 

[0 0 0 4] 

BICflMR-rSVfr* T***H»)*X'<-XT?, T*#£ffi 
OfflifftT-fSiliWSb^o &fc, iffBtt© so 
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[0 0 0 5] *CT\ *«W©aWtt, ±BLfcHB* 
[0 0 0 6] 

mm*mm-zrcib<D¥mts3:v*<DY?m • as*] ± 
fBLfc:BB i 5<D'>*< tt>—&%mm?zrcibic > mzw 
prnKommmmmmm^^Kit. *«*rx*!RjBL 

n*swa**^xo«i&%»tr***«^-r*i:« 
tc, a-3fc«»iB*ji6^fx*»ta-r*«m«i!ii:, *« 
*ssK«*«n**«>ij!»i4wai'X7 ! -A-p*o 

nt<DM*-m<r£mc > »8B***x««»3&»6Sca 
*n5MiB7j<*^x^jj!iLT, msBOfi^wfic^a&rs 

BiOBRfc, iit^&m»©8Efflp£«3fBSgl©iffi8S 

wa^6»ai*ti*wc*ji635fx*a[br, mess i<o 
ffl&izmtm2<Dim<£, mess 2 <om»pic«m-s 

M3^2©»[B&%iffin£MBzkS&:tfX£t8fB^ l © 

mm^t,^xm.t^>yt. mmm 1 ©aawictrt* 

«SWSzfc*^fx«li«»©gfffipi:tOESI l ©©mi:©fS 
tttit5S2©Sfl:, MIBm2©jjftK*ti3lt5Bu 

©©mi:. ©BS^ofc^i:^ MfBIH 1 ©au»ft*5«- 
i&Sftfcf}fB7ki!i;*fX*iJitLT\ mjfBfSt2©?jitSgl;:j£.5 
S3©j^lSSi:, MIB^ 1 ©^^^^^58513^2©© 
ffi^fufBSfl 1 OflBBf ^©HfcElI* ti, MBUfc: * t» #X 

MiBm 2 ©jjitgg* tc fett 5 ffi&3mm.m<Dm& u t mm 

J63©ttffifc0IHfcE«Stt, MBB»c«k»)/rx*atbfe 
»3±46fcD-r«ci:^pr^^2©7Vi/yi:, t8IBM3 
©BiSffcEBStU MH!K:J:0^fX*WUfet)±a6fc 

MEmmni. swB**^fxaanEff*»6itta«ns 

IWH*iS*XOffi**i«»PE**±0-3TV»*li^tt, 

WE»iarf»2 07vi/r*Hi*, ngbso/vi/:?* 
but, wfB7k^*x®jagpA>p)Sfem*tisMfB*^^ 

X^BufBm 1 ©»EB*^LTWIEJttR«»lc 
ButB«S»«rft^P)^WSnstufB7l<^*fX%HufB^ 2 © 

}jiiss^^LTfutB^ 1 (Dmrncmu mmxyJic & k> 
mm7km*}x*wmi£-&2>£mz, BuffiTk^^xKStgp 

3^6tta«n*i83B*IISiSfXOff*3««flWE»PE**T 
BuEH3©7VI/y*Mv^T, *5tB#>ytc«k»5l5fB 

***x!RB!»i»»6waB*ii5ifx*gi#m*-e-, ?i#m 



Lfc^7jcSg#X*fluIESf 1 ©Jffi8gjb'>e>*iSESi 3 ©SftSS* 
fl-LTfjfeSI 2 ©jfigglcg 0, IS2 (Dffii&frZMtZm 

[0 0 0 7] gfc, *?£B.3©SI 1 ©fcJSIWffifi, 7j<*** 
XZWMVrz*). i&WLfc 9 C £#^t6&7kift;*fX 

*p e>Sfcttj s n § M8B7j<ji7?xco«^§it xmts 

f S£«fc. »ofcHfiE**#X*#ffi*-*j|»S«l6 

i:, *Wfc»*;£ft***JB)iam«ifiS'Xf l A 10 

OSWSttTft^T, (a) m&kmi37>wMm<oWL& 

&anttMes& i (Dmizwctsnzm i ©«mi:©H* 
o& <♦ t mc , tuiB^arfi^ & $ tB s n & ffii&kmif 
xait, mmmi(Dffi.mcm-?m2<Dffi.&t. mm 

7klg7?X*t9IBmi©©mfClRl^oTi!5t flu 
8B^l©^iBS4 ] lcfe^^fluf27j<*7yxc&S?g|5©^»±SPi: 20 

*i^i©«mfc©Micffi«*-*fli2©flB?Ti:» flwesi 
2 © c 33 ^ stti5«»mja©gf a p t m&# > y 

£©PiBH:{i7.H-f £SI3©fgj>fTi:> <Dffl*-3*<'tmc. 

msss 1 ©«M»*»6»tt*tife«nE**ifx*»bT, 

fluKS! 2 ©fttgSfc&SSI 3 ©«H»fc, IttfBSI 1 ©jfiBS* 
tcfctt&flyfSSI 2 ©@mi:sufB^ 1 ©BBf fcOIBKEB 

flg&si 1 ©7 w y i: , tufen 2 ©«tss^ k jb * mmm 

<DW7b, tut2^3©g5K+{cBBB«n, MBB(cJ:D 
7?X%8S£Lfc?)±4i>fcD-rac:i:^Rlffi*^3©7Vl/y 

fcffljtf sigt, (b) iwa**«rxeB«a5*»6 

j!Sm*nSt5fB7j<^7?X©JE^A^S*P£E^^±lHloTt/> 

z&fr&wm-rzxmt, (c) MtB7j<m^x©jE^^ 

tSfBa*ff**±IUo TVS*&, Buf2SI 1 &tf si 2 © 
7^y«rP^#, mzm3Wl7%:ffltT. flyfB7k^7? 
X^^6;&m£ft£M27kifl#X*iiulBSI l ©SS8S 

1 ©jJit&fcMU fflfBtf >:/»::<£ DliufETkigtfX^tfJl 
£-8S5lSi:, (d) BulB7jc*73 f X©ff**^IE»*£E 

^%±isioTv*v^*e-> wiesiis.t>*Mi2©7vi/y^ 
p^c, wi2MI3©7vi/^*bbv>t, mm^yf\^^K>m 

Ezlc«^XiR«fflfr6l(lffi7k*^X*g I *tBS*. 5 If? 
ffi L/£^zklgjffX*flufESI 1 ©MKA^tutBSI 3 ©}5ft8g 
LTMt2SI 2 ©j^tSStciM t>, KSI2 ©fttBSfr 6MI2 

[0 0 0 8] CCD idle. SI 1 ®»«ffl«Biffli'Xf so 
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ftS7j<fg;tfX©jE;ti#S^BEft*±IIloT0>fttf, Hi 
RtM^O'WT^He* Sl3©7Vl/^"*BflDTs 7km 

X«rSI2©85K*^-LT|gl ©iJKBStcMU jK^t^cJ: 
^©7K^7?X^ti^^-lJrS<k-5lcLTV^ 0 

[0009] aetc, zk*^fx©E**«aipffi**TB-a 

Tl^ftff, SnRtfSl2©7W7*BflC> SI 3 <DW7 
*W^T, *>^C* DzkJRtfX^fflJfr&zkJRtfX* 
5l#as«, 3l#ffibfczk**X«Sll©i«8j!p6«»IB 

si3©itts*^L-rsi2©atafc3aso, si2©85K^p> 
si 1 ©aa»*^uT«»fHfiK«*&*** * 5 ltv- 

So 

[0 0 10] fot, SI 1 ©•*fflj|®BWftS'X'ri»$ 
7"c«-€-©*!l»73jifC<fentf> lOOdOytCfcoT, 7k 

X ©ff £ HWS.fl ^± H 3 ji^Sfi^f ©«£•£ 
M\ 7k^73'X©'(SS^ff*7-l±s **J?fX©EE*#»«E 

**T0*, w*ar* «ia»tt«f©*3a*&K:tt, 7k 

[0 0 11] il^a<£«flC^>^C«fc-3T7klg# 

73 f X©BAHt©gii»^<^D, 8BSfea<!a:*fci6, 
J»R«»K:»-rSzkili©iW»i:v-»3«j«^5#3pJi:4^ 

T*Tt>, 7k^^X«r«^-r5*5fCLT^n^ ^© 

[0 0 12] Sfe, ©i^&Ift^ftif, ***fXffl«SP*» 

6fiSjm*n»c<v>*sg^fx*3S>'^ > {c<koT3i#ms^ 

[0013] **3, siisth*si2©7 i i7i/^c(i, mmtf 
[0014] *&W(Dm i ©*smJte->x^Aic^v 

T> Sul2SHSt> , Sl2©7Vl/y©3^, '>^<tfe-^ 

ti, HuiaKsata^eB^Tkig^xKjagptcrRi*^, hu 

IB7kl!S^X©jS»l^ff©dSn*ia±-r55S»d5B5±*IS^* 

[0015] mnmm^x^^»±^mtrjiO. 7km 

7ffX!RS?8i5rt^aElc^oT, HUI5SI1 *fctiSI2©iJK 
SSrttCjMlp]^©^*^^*^ ^L/chbTfe, C©i 
3^©**-rsci:ti:J;»3 N ^©^n^PlifSC t 

So 



COO 1 6] *«WOJB2 0«6R«»^X^Att, !Sm 

©«*&p i: ©fifl £o£ <♦ t«K , fln&RJRtf xj? jSSPfr 
&ttffi«n*tMazk*#x*»LT» HuiB«mffiii:« 
*M-«m©ai[ttfc, 1 ©iJSSgff icBEfi^ n, buIB 

$f£'>&< fcfc io©*E«fc, itufBlfl l ©ijitSS*tc 
fe^*IW3»E» i: MfB^«fficD«*&P t ©Itgtc&B 

©JE^tf, »«E2j*±lllofc»&fc:BHtvr, flfflE** 

atxttmsm i ©dRBfrstaiaai 2 ©j^gg^t-mas 

[0 0 17] C©«fc5K, l2C|«mi->Xr 
U ^©BE*/©i^7.kiii;tfX£*1. 
[0 0 18] Ur>T, »2<0*«ffl«fiWfii'Xf 1 AK: 

jjnwr, ^»*w*-r**£©jMr*«£ix **#x 

[0 0 19] ^^©^©^Smmv'X-rAfCfcl^ 
T, fl0ffi*2©8fEtt©SttUntt, Sfm-r5BulB7j<***X 

[0 0 2 0] ccoJ;5lcB2B'rsci:tc<fcO, gEfcHLfc 
**#X#TOrt©-J£©»»rfc:S** C < , £ 

[0 0 2 1] *aWOS3 0*«ffl«R«l!lJ'XT-A 
»J/XfAT*oT, MfB7k*7?X««&gi5£D^mPi:*u 

1 ©««*:, iWB«fi«ia©»ffip 

T* fulfil 1 ©iffiSSHiM-f SI 2 ©iftSSi:, tuIBM2£D«t 
SS^tclBfiSft, f}fiB«KiS«}t&*^^ai*tvSlulfi7j<|R 



(6) »2 002-2 1 68 1 2 

10 

[0022] ««wifi*»6Sfia*n****7*xa, 
*{*ta#i:ic»itbT, i£{*©**i&£f s 

[0 0 2 3] $£oT, §S 3 OfSfflMil^XfAi;: 
10 **#X#«WLT8fi«»te0Hft«ftfclR 

[0 0 2 4] *aW©a4 0*ttffl«S«}l!lS/X7 i A 

«, 7k**x*4itte-r*fcft<o*ji5^fx««e»i:, k* 
*^xflMe»*63a6a*n*s88B**«rx©(i«e*«» 
T«**»*-r«i:*te, jSofcMgB***x*«fto-r 

ffiv-XT-AT^oT, SWB***X«l&»OjasaPi:fl9 

E«m«»<o«ii&p fc <Dm*-m <-tmc twe***r 
20 x«is»3!»»6Hmisns«iB***x*wuT, mmm 

T, MIBH 1 ©dftSS{tM-rig2©^8Si:, tulB^ 1 ©SS 
gg * fc 43 if « ft tBf#5£@m fc iff 83^ «%©{*£□ £ © 
ISEEBSn, tfWBTkJlfctfXfc^Sn*****, 

mttttc^fsiLT. »i*©**»*f 

[0 0 2 5] ^1 ©8&»^*85ft«7)<ig#X©Mfi#(K 
so HBRtcJ:*), *©zk**TXfc, »2©«W8*^5 

mHS^XrAT-fi, Jg 1 ©MSS<£©1#£gif77<fc 

SPS, ***rxra±tfS'&*n*»»k:E«* 

nfc*«»«»teJ:t>T, zkjR^rxfcdsn***)-** 

KM: «** 4: ic^M UX, »*©#*»£■*-** 3 teL 

10 0 2 6] tot, H4©*«ffl^««fi~>X'rAfc 
40 ititf, 3fcjR#xflHBI4WtK:Wft2ti«IIIK:. ttn 

Wt&©«««fPK3£»**fe , r3Bn*40'». 
[0 0 2 7] *SEW©»5©*«ffl«R«fiS/Xf t A 

B«*nfc**^fx«3fS©flE*T?t>oTaffi-rs 
ttasn«:t»3B7Wi63!rx©«*&*s^T«**»*"r* 

->X-rAT'*or. SijfB7j<**X»^gp©)!iS[WPi:ttffB 
«SSm««!©«*ePi:©M«ro*<-i:«C HOSBTjcjRsffx 
so »JK»fr6tttBStl*j»E**«rx*a[LT» tuSB«S^ 



(7) 
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wbtcwwzm i <Dm&t, mm i ©msschcbbb* 

ffi**fi*-r**«:< fct i mw&.&t, Sufassi i © 
ssss* ic mf § Mie«ffigp f: mmmmnmom&a t © 
micmmzn, mtsss i (Dffi&zwirizmi&kmrtxe) 

[0 0 2 8] ite»te±t>T**#X©BE**ffiW-r* 

»108IWi1'»i:j3tt*»E«*»)tj»RWIfifflJ»!:E«« 10 
ftfc#rSSPtc cfc r? T, 7jc^#X©rSE£*±tf 5 «fc 5 fc L 

[0 0 2 9] StoT, «5©4Mt£lBBWlte'X7AlC 
[0 0 3 0] *^M©^6CD»ttffl^»Sft6'>X7 l A 

**x(ttt^*62ia«ft*iwa!MR«xofitt6«s»t 20 

T«**«^-r*fc«fc, 5SofcS9IB*lR^X*SWl-r 
Sv-xtAt^-jT, Me*3£#x{J8&g|5©2ifflPi:«u' 
x«*&a5*»6aa*ft*i«iiB*jis^x*a[LT» mibos 

«tc, wom*ffl^6»m*ft*tWB7Mis^rx*»L 

T, fflfB^l©iffiBSK:R"r^2©8S8S£, lutein 2 ©ffit 
BH*>KE«Sft, «13J82 0»R*a[ft.*S(IIB**«rx so 
*WE«lM»flcrti*»-3T«U «ME**^fX*««l* 

T. l9ffi**j?x^iftftS^#S^rtKi«ft%iecb» 

[0 0 3 1] SEfc, *5SIB©* 2 ©MMttftttt, **# 
X^«^-r^fci6©7j<*^X«^a5t, K7J<^*X«*& 40 

»*>63asa*ftsiu8a!MR*x©fl»ft**tT«**» 
*Wte»*sfta**fflji»B*iS$'XT-A 

©Mtt&»t**t>T, (a) tWE**#X«lte*©2l« 

**«x«i^!^6asffi*ft*scfls***x*»ur, 

fltttBiKHWftfcttiM-saS 1 ©iffiS&i:> 1N£jB$Mt*l!!© 
^WPfcfuSe^ 1 ©ai«S*te*ttS«3£Bffii:©M*o 

*»LT, MfBBiOgSKtcM-rm2 0gmi:, ItMBMI so 
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2©iJ58&4nc|HB2ft, t8f2^2©iffi&*85ft£tflf&l< 

WfllS-B:**^*:, SrffllcTrsi^i:, (b) KHBttS 
H«ffl5'X7 L A©$&»B*K::|3Vvr, *MB*j|5:«rx«*&» 
*DS(lf&k*^fX*2SUlS*SXSi:, (c) Buf2#> 
7*M&**T\ tWB***X3^8(EhS^#auSrtK:ai 

[0032] »BWfis/XxA©$&«ii$fc:a\ 
rt©7k*^xawrtttfijR*Ho'F»fi»3& t **ft*«^ 

$fc«gf 2 ©f&JSiWffiT-yu jUSWWfi^Xf-AOS&IWf 
lc»r>T, **i!fX«»ft»J:»)**^rx*aitbS**i: 

[0 0 3 3] m.WLr^^mm^Eco^ 

[0 0 3 4] 

B8B©*6S©«ltta ttT» #^©**©«tt**66 

A. an©£MHB|: 

A-l. fg 1 CDS^SSfifttcDMfiSc : 
A- 2. IB 1 ©ggMft©l(lft : 

B. S20HI« : 

B-l. S£2©|gftffl©tt|j£: 

b-2. m2<Dmmm<D®ft: 

C. g^«RJ: 

[0035] a. micommm: 

A - 1 . ?g l ©SHS&0!l©«fiSc : m 1 ti*^©^ 1 ©n 

So **MSff!lOl(BS*«fi'>X7 l Att, smBKEomm 
{cjg«£ft&fc©T-&oT, itLT, 7j<*;!fX©«*& 

m 1 0 0 fc**35fx*«fft-rs7k«B«-&** 2 0 

[0 0 3 6] C©3-&, IRtillOOtt, ***#A, 
7£***fX©«L IM5*^^»fk*X as 

[0 0 3 7] *H6Sk:***X3B«, K^ffifc^b 
^x^*ft^ft«tte*ft*i:, TkHSfflOT-a^ (1) © 
5JS#> si^wjT-a^ (2) ©s^ft^ft^ftfic 



(8) 
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So 

Hz -* 2H* + 2e- 
2H'+2 e + (1/2) Oz - 
Hz+ (1X2) Oz -» HzO 

»&> KHWtl 0 0ft»6»*«*lfc«*»CJ:oTmft 
« CBS**") *UbU (H^ 

[0 0 3 9] imii 0 0 8, 

■f) t, vmtiLznr^&o -fe/<u— ^opiffittt, ca 
s¥-t/n*9#x»t8&tc8, &*b#x#, ^nwamr 

[0 0 4 0] —73, 7jc*®M-&^^>^ 2008, ftgP 

(0^-a-T) *flt*rv^*. — »»c, 7j< 

««**o for, zkfcRjfc^ft^fcfcfcHoa-riBfc: 

?>^200 F*3©7j<*BR«-&-#^riO^-rSo 
[0 0 4 1] &*5, #fR5Rjg?-g'£8, ^FiWft^fiF^E-r* 

[0 0 4 2] ^©ffi, *SIS6WI©«S^Jifi->X-rA8, 
0 1 t^r <fc 3 fc, ->Xf ArtTvJ<fg#X*8it:iI;*-tf& 

{fc^xaWi:, «»»5 0*111*. 

[0043] colons 7kjSt#x«tgg8, 7km®ML'£r& 

3*»itffitSS4 Olt, JBHtttt 1 0 0<0»ffiP*»6«SE 
■f S#>:/4 1 0*^UT3W«i«K4 0 1 (cKSflKRSK 
S&4 0 3£, *ffiM&4 0 lfr£#l&LTfli^gfH84 0 
3tI5/W78ilS4 0 5i:, 4i3gLTV^7j<*7?X 

*©^w»*swj-r«fe«>osfa8M»4 o 7 1. 

[0 0 4 4] *SSij5ftSS4 0 1 £8, 
2 0 OOStffiPtc^^-y 0 2^BB«^nr*5 

D> «tSS^ F f'tE77-tr>-9-4 0 0i:5/+<>/ h/Vl/74 0 
2i«ff/^74.0 4 #EB£*IT*J?)> «5«mHfil0 
0<D&*&PKS'ivy WW^l 0 2jyE«SnTV»*o 

mmm.s&4 o 3^8, jHK»«H& i o ovmmaic 
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[0 0 3 8] 



HzO 



(1) 
(2) 
(3) 



««»iS4 0 6, h7W:7*4 0 8RtfsK>:/4 

1 Ojb^n-rnHBH^nT^So 7W7^XgitfS 

4 0 5t8->t7 h7Vl/^4 1 2#, #Etii?ft8S4 0 7 

10 8->t -y h7VI/7 4 1 4 »J 'J 4 0 9 fc8 U 

U -77^74 1 6tf, J E'tt J FnEH£*lTV>5o 

[0045] -73, wtjjrxMHKi, tmm lOOt 
mnmm 1 o 03b^^m*n/-c^*7^x*pwrs 

[0 0 4 6] BfcfkjffXflM&WSS 5 0 1 £8, x7*U- 
t50 2i:, n>7°U-y+7-5 0 4 &D?@g§ 5 0 6 £ , 

tea, gtf&#8iSS5 0 8i:, 3>7SX#5 1 0£, #E 

20 ?ntv^ 0 

[0 0 4 7] Hits iW»»5 0», EAt^4 0 0fr 
P><Dtftm^*A*-rSi:«lc, ^&7Vl/^l 0 2, 10 
4, 202, 402, 408, 412, 4 1 4 t, 
74 10*:, 3>7*U-^5 0 4£, ZZtX^tlffl'®? 

[0 0 4 8] A- 2. fg 1 O^SS^jOlSfP : ZtlT'ltg. 

0tJ:oT3>y^-y9-5 0 4 tic <fc <7, 

30 *&*©£«a<&{b#XfcLTl&!J&£n, I7^'J- 
* 5 0 2 J: o TflHbS SKbtfXfltJ&ffitSS 5 0 

1 *m K> s MIS§ 5 0 6 1tit\sTWimM 1 0 0 icWMi 

sn§c -w^^nz-c^b^xfi, mwii oo^tcfc 
7?xi:LT^m^n§o mm^txrzmm^y^^its m 

5 0 8-^n>7^X^ 5 1 0*^LT, 3ffift&<DjzfS.fp 

[0 0 4 9] ^tc, 7j<m^fx©ditnicovT^iffl{ciliK 

40 -?Z> 0 SiJ»gP5 OlCtoT, 7j<^PR«^^>^ 2 0 0 
<Df*y b7Vl/^2 0 2 ts Miil0 0O->tyh 

7V1/7 102, io4iit ^-n^n, «5^«}te~>xx 
[0050] m%w&miats $m&5 otcj;o 

T, cneoftfe, *1^8SK4 0 1 ©->-v-y h7Vl/^4 0 
2i:, »Ji}JitSS4 0 3<7»-r>y h'VV74 0 SltZtl? 
nMV^TV^S*\ 7^7^XSilSS4 0 5©£/^ y h/Vl/^" 
4\2t. mtbftiS&4 0 7(Dis-vyhW74 1 4 tiEfl 
so tT^5. UU-77Vl/^4 1 68, ^"TS* 



(9) 
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[0 0 5 1] ii*tM&B#, fu^L/i^feD, 
7" AC J: 2 0 0 rt©zl<3!i#X5Rj« 

#xtt, *SSSSBS4 o i i o 

ass4 0 3*>aoT*aEau84oicB3sn, #o\ « 
nnmi o oc^ns. c©t#, ttsggfiKH 03 

©j£4>l;:^tte>nTv^#>:7°4 l o#J§Ki!rf £C£K 
ioT, «SiaW4 0 3*il**il6*7*Xtt»l,'»*O 

<iteB#, TkiHtfXfi, *8KSIUB4 0 l&tftHHHE%4 0 3 

[0 0 5 2] C©<fc?lC, 7kfg^7*X^*j?ftjJiiiiS4 0 

10 01?«ffl*n8**iH;Hi;?*9Tt, IRflA 20 

0, SIBSfca<**;fc«>, ttftttttl 0 OlcMt^m 

<dw&£^5 m&fr p>itmmtitr>r. mnmmi oo 
©m±imflEt±7b^o 

[0 0 5 3] j&5f«?6l OOl^m &ffc#XK: 

J;3tLTV>n«\ *-©^F*6$&ltf, TkfRjffXiffiBS^ttT? 

[0 0 5 4] £:fc, if^-fA 1 Ofi, $!]ffl)gi55 0tC<fco 

bfe**0?HRSlcjSCT. tiilj5St^4 0 3^riSnS7j< 

[0 0 5 5] TkJgKSE^^^^ 2 0 Ofr^SfctH 40 

*nfc7j<3g7?X©BE*l±, Wck. IMP a*iBA«:VSffi 

ffi^jswrffr, graft 1 oofc^*^#£ 

SE^;l74 0 4tJ;-3T 1 7j<3ft#X©flE733:lMPa 
)^««^1 0 OlCjgilE&fe.fc^O. 2 — 0. 3M 

[0 0 5 6] £fc, HCrSELfcfcSfc, ftfTOfilOOrt 

<DmmmmxH±, a (2) ic^ottk ch 2 o) 50 
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LX7mmmicx~>T < *<> seot, 1 00* 

©Tk^-gXT^&o ftoT, C©7j<^77?X^rCC» 
4 1 0*^LT*8SgS[K4 0 1 fciMOaibT 

4Xs j^SWHfil 0 0©¥^/l^C33V^T3It>tt^T, 7j< 
jg^fXSSK^SV^T-LS^Stl^&So 7k#aW-fcr7H*3 
©*ig;*fxiJf[8&;£gt->-p, 7j<*#xtogsn^±i6^i:, 
*o*-fe;i/Offl*«ffitt«^*fc», mmi oo£ 

[0 0 5 7] ZtDtctb. 'ffimffi.8,4 0 30»*K«»» 
H3§4 0 6£rtSW\ C©«i£Sttt884 0 6{z:<J:oT, 7k 

iot^J;5iatMo cn^iDs zkiSitfXfc-g- 

[0 0 5 8] 0 2ti0 1 T?JB<^5tt5ftf8#*i§§©— * 

#X«, SKAP 6 0 2 J: t> >"J >#6 0 4 rtfciJitA-f 

»oT«te*fc|liOfc#&T»"rSo £©££> 
TVfcTka-ttfcttU 4: LTv-U ^6 0 

4©rtSfc#»u zn*fc-?TTim*>. mr£^0 6 

#X8itS86 1 0£rjioT8&ffiP6 0 6 it)«tttS 
[0 0 5 9] Sfc, K> 9 0 8 t^ft&nfeTkti, 

[0 0 6 0] Sfc, MaLfci^fc, Tk^Xtflc^t 
TV^o LfrU C©*3^7kJR^rx^— {tS-arfci: 

Lit, jtmwfii oo^tc*5^T, mmmwfrZTkm 
i o o cD5£mW]mcmmm*%.&fi&titf&z a 

[006 1] *<Dtctb. ffimffi}&4 0 3ft»&#«Lfc# 
aii5S^4 0 7tc, i/^-y h7Vl/^4 1 4*Stt, *ij®g|5 
50tioT, C©->^<y h7Vl/^4 1 4*^65fcBB 



(10) 

17 

K>. aSKzk*©»Stt±««*ftl6, ttftttttl 0 0 ©?i 
[0 0 6 2] Sfc, mftELfcfc?^ Jg&ttfl&l 0 0F«g 

iS*E±oTtt, *©^*jWW8LTJ|l-fe/l/rt 
T3lt)f5f#, **#X©«tn*±i&TLi:32Bnfca& 
So U&»U ±|BL:te±3fc, ->t7h/Vl-74 1 4£ 
MV»T, *IR;*fX%SfHi-r%i:, ^©ffyjiST^iittfX 

[0 0 6 3] £43, ttftttft 1 0 0©58«f&fM'K:f -V 
•ybW74 1 4*H»fttbTfe, IB$MBtt 1 00© 

^l/^ctoMSti^V^o S/-v«y Y>W74 1 4©gft&B$|iB 
fcUTSi, 1 s e cJiCRWf?£L<. fiflj^tf, 5 0 0m 
s e cggiti^OifSUv 

[0 0 6 4] ->*«y hM/1/74 1 4fr<E>m&-£tirc7km 

S5 0 3{CjMD&3:*U ^*7^X«ffcBi5iiK5 0 3«r 20 

Si?£#J)t8g5 0 8*MT3>/W^5 1 OKiffiAf 
5 0 n>7^X^5 1 Ofi. 6£»g|5 1 2$MI*.T*5 
K>. dftlciot, «£#Xfc*i:tiS*f8***i:K 

[0065] u±t>\ mi%mmmictsif&7}<mj}7.<Dffi 

[0066] -mc 7km<tm&&it, wslipkmz 30 

aua-r *7k*©ji*ttffi<a:». 

> * ti{g?gtc *nar * TkjKmKttts ne < 
<&s 0 fitoT, i&m^mmat. Tkmyms&to 1 } 

Si&gtf&So LfrU C©£?tc, t-Mtt?Tl 

[0 0 6 7] *CT% **tt«n*{±, ffiiffi^tt^ica, 
t:-^*ifT'@«65f^t5Dtc, #>~?4 1 0fCj:-=>T, 40 

^mmt^^>^2 o o^e>7k*7?x^?i^m'r<i:^ 

[0 0 6 8] S3fi0 1 OlfiSi'>XfAO(l&ll«IC 
fcttSffilflSSB 5 0 ©*J»fi§©-fl%^t7n-ft- 

[0 0 6 9] *8WfiS'X'?-.k©»»B*, S!l»gP5 0 
it. $f, 0 3tc^-r<fc^tc, 7j<^PiiM-&#^>^ 2 0 
0©$/+-y h7Vl/7*2 0 2i:, i&SftWftS 1 0 0<Disw 
Y^)Vr\ 0 2Srf 1 0 4^ BBCfcttMMrSHK (x 
x-y7°S 1 0 2) „ ^JtC, SW8PgP5 0«, jE^-fc^+f- 4 so 
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0 0teJ:oT*a«ft;fc**#X©£E2j*.*JjL Uf 

y^s i o 4) , ^-offi^^ftaassnfcaflijE** 

±[HloTV^^SA^!pJ^-r5 (X-r-y^S 106) 0 
[0 0 7 0] fLT, mmiR&iffiRT*. 

^>^2o o^e ) +^ff7 L j©7j<^*fx*^m^nT*3 

j e©ffi2j#*»qftEEa*±lsloTV'>ttHr, HuaLfcil 
«aHEB*©»Efc£5fci&fc, *J8PgP5 Ott, *fit«t§S 
4 0 1 ©:>-v>y h7Vl/7"4 0 2 !f^StB§4 0 3©^ 
■V>y h7VP^4 0 7W7^XjJSK4 0 

5©ix+-y 1 2 t. #EWdftl&4 0 7©->+-y 

h7^l/^4 1 4**4VF*lGfli;Si:ft»c (Xf77"S 1 

1 4) , X^74 1 0*«*Wae-eiB»LT (Xf-yT" 
si 16), tcabfcfc43 0©**«rxoflHR*tft>* 

So 

[0 0 7 1] LfrU ^HSfiAHfiiST', 7j<^eR«-&^ 

0. 5 0 It. *ffiM&4 0 \<Di/\v b'VV74 

0 2t. ffimffii&4 0 3<Di'Wb'W740 8t. m 
mm.^,4 0 7©S/-v«y YfWfA 1 4$r^*V?nHflC. 
7W7^XiJftSS4 0 5©->-v-y h'W?4 1 2£ffi< (X 
f'yy*S108)„ f LT, ^Slc, $iJSfg(5 5 0 tt, 4? 
^^4 1 O^iSlHieSStT-IEKl-rS (Xf77*S 1 1 
0) o *tlfi:<i:oT, fi»J^., 7kjg®i«-&^^^^ 2 0 0 
©i&S£*Mflc<T, »HlSn*7k*3!fXd[)ff*3WDc<T 

fc, *SseRjS5-&^^>^2 o ofrbit. ®M-£t\r^rc 
Tk^x^+^ic^i^msnso ?i^m?tifc:7j<^#x 

It. *i5fti!SlB&4 0 l*^7W7^XgilK4 0 51CXQ. Z 

<D&t. mmm.s&4 o 3%miz*m.ffi$&4 o 1 
flSttw&i ootc«*&^nso «is*nfc7k*^rx 

^7^x^*0^ Aisi8Ke(4 o 3K»aj«n*o * 

*iR*7^fXtfK:d*n*^*eft©»«f4, ^HA^ 
igOfcatlT±*^©T% *<D^mM}*®l3itZ>rcib 
\z. m*. ->*yb;W74 l 4*gflv^T, gfm^K4 
0 7*^e.*lg^-7^fX«r]KW-r5o 
[0 0 7 2] mtJSUgP 5 Oli, 2 0 0 

ft»6ttW*n*7lc**X©E**«»|lffi**±@** 

t% -e-w^jjgT^Fffl-rs (xf7^s i i 2) o l*> 

mt.£t&9>ir 2 0 0 rt©*JIHRjSE#4t>inJft*n*fe 

t. j t©ff*tta*PEE**±@t), «aw5ott, *m 

gltES4 0 1 ©~>A"y 0 2 4 0 3 

©v'-r-y h7^;l/^4 0 S^r^tl^n^^. /Vf><XHUB 
4 0 5©^>-V-y 1 2 gftB«tK4 0 7©-> 

ir-y b'Vl>74 1 4^r^n ; rnP 3 flC (Xf'7 7*S 1 1 
4) , tf>74 1 0*a»ErtB1?IHBlbT Uf'y/S 



(11) 
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1 16) . mMhrcmnwtsftiDm&K&Zo 

[00 7 3] £©£?£, teffitemmiat, ^>7°4 1 

ozm^zc ticker, &tt^$ix.*fr3r*>xmt 

[0074] *tt. swtNTU:, m^memK^mij 
x*ffim-£-&zrcibKm^z#>74 1 o^, &mm 
n\cimw%&&2>? 2 o o*»67k*3?x*gi#a"r 

[0 0 7 5] *>/4 lOiLTii, TkjfcjtfX* 

mmz&zWrSt, 7km#x%3\%m-rm&tr\ *-© 

ffiBlit (#>-:/©tttfiflE/#>:/©itfA 
BE) «MSvfcJ6t, TWtftf, **;tfx*5l 

*a*-»&icf;j\ £E«it« , ss<aD, <es?t4*»*« 

i85< 

[0 0 7 6] jw±*^ ffiaifi«»tefeij-***«rxo* 
[0077] ffi&LrctftQ. mnom 1 o oi^-ea, 

vSzkiRtfXffctt*-©* 3 ttTMttftt&SWteSti 
t. ?J<i&Rj&^&#>*2 0 0©iIltefc<?±LT, 7jc^ 

«i«^^>^2oort©ia*»i«T-r*o -r*^ is 

ICiotlt 7kHKj@E-&^^V^2 0 0rt«Dff*t(£ 
TLtttEi:45l^*^»), *dtiJki&4 0 1 •fvS^V* 30 
Xj?itSS4 0 5*6**«*^**>^ 2 0 0<DSStt±iPlc 
|fi]*^TjMlR)#cD7j<*A*X£0«in*^C*o SfoT, * 

ffi?jfiK4 0 1 icmrtZftrcisw o 2-^^-r 

s*xm&4 0 stefKtenfeS'+y 1 2^l 

T, jIHr©S/*-y h/^^*«V/£01ff4» ±ELfca» 
(p]#©j^ntC^LT^tCfii/^-y hT£&VMDT\ C 
tie>->t7 h/Vl/^4 0 2, 4 1 2J;Him«10 
0ffifl©7j<ig;tfXi^*fcgoTV£7j<ig;tfXa^ S'* v 
0 2,4 1 2£/rLT, 7.kiftPRjg£#* ^ 

2 0 o®jcD7k**rxMKKjintfiL, ^nsTkigtfxa « 
Tk^K^E-a-^^ >^ 200 rtca&niAtfo ^lt, ^© 
zk*^fx»ctt, aas j f*isa*2o^iMs»t.^*nTi> 

omcffin&tscticfr*), *n&^iw»teJ:-DT7k* 

R*^&*>'* 2 0 Ort©7jcsg«UK-&&#g£ttS3Btt 

[0 0 7 8] ^CT% *^SS«RJT(i, v't7h^/l/74 
0 2. 412i IT, jS585K±tStl##0'>+ v h'W 

©*jKf?ltB$K^ 7(<*®«-g-#^>^ 2 0 0{C|Sl*^T so 
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&lft#©*j!t;ffX©jffinai£Cfc£LTfc, £©*•?& 

h7V^4 0 2, 4 1 2*fl-LT7j<SS«ftgf&&* 
2 0 0flJO***X8«8K:» ^MttfcdA.JSicJRtf 

x*<wnwr c t # & < * § y * 

200 rto***xiR«-&&««ar*c taw* a 

So 

[0 0 7 9] «±#, f?lhimc*3ttaftUBT&£o # 
[0 0 8 0] MEE7VWy4 0 4A^©-TS*^0 

iftftcfci^ta, tt£Mttti ootc^^n*7i< 

gitSS4 0 1 *>5MLft'J U-785K4 0 9©j£4>t;:. 
VV—7W74 1 6^igtt, ffl£>W74 0 4fr«~>$5 

«*fs 1 0 0 icmz>*ffim& 4 0 1 ^©Tk^^xojE^ 
*^^fiiix±tc±^ofc#a-»c, ';>;-77vp^4 1 6 
€\ *M^o^5t4»^7f<iS7?x*»a-rs„ cot 

7M?&#X©}#tiJnt±, StmLfcTKiR^X^— 
mtjS^ ^Sv^^fc-rSfcftlc, 8§ffi{C[pjA^T7j<* 
#X^ffl*n*J:$*ffi»:«tt&nTVSCfc## 

[008 1] *Hfi35*iiB*fc9, ^JSP^©^ 

0fcJ;-?T, jmmtM&-&i*>'>7 2 0 0<D>'^-y h7^;l/ 
?2 0 2t, 1 OOOi'fy J^K/l 0 2, 

1 0 4#£ft«fcBBU, *i5^fX©U»ft*Bf-B, **# 

[0082] b. mzntmm • 

b - 1 . m 2 ©nsfiCTo«ij« : m 4 ittzmofB 2 <om 

%o m i <onmm<omm.m*s* : rL>x*it. Tk^^x© 

^>^2 0 0ltRAT, ^jE7k^X^>^ 3 0 0 
^fflV^xfc^cLTV*. 

[0 0 8 3] C©^ffi7K^X^>^3 0 Oti, p*ggptc 

->-V>y b7^;l/^3 0 2%ffl< J3«20~3 5MP 
a©JE***-rs*ig3tfX^SS[tH*n5o 
[0 0.8 4] ffitilOOtt, ^l©SISSCa)i: 

pi-©«ifiKTfes©T, WHttmrs. 

[0 0 8 5] C©ffi, *HfiSP©^mjtt>'X7 i A(i, 
H4tjS-r,J:3fc, 7k^7?X?5?tKi:, KfbjffXSSKi:, 
«WW5 0*iAT^«tf. ^ft^XSitKti. Ml©* 

[0086] 7k*^fxattti4, afffizkjR^rx^^* 3 0 
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4 0 1 £S¥4«fft 1 0 0©PtBP^P»#>7 P 4 1 0* 

ftLr*ffi.ffi.®4 o i icmzwmm&4 0 3t, tuau 

0 7 fc, ff*S#^K*il!«rx*SflH-r*fc«>©y u- 
7??it8S4 0 9 it, ***.TVSo *HSSWlT*ti, tKIR* 
x©0tj&f§!£ LTiaffzk^^x^v^ 3 o o^i>T^ 

©£5te, fiiaswB^KzkJR^fxi&gism-riEaj^ftv^ 10 

fc*b, /WAXi5it8S4 0 5tt»lt6tlTlr^\ 
[0 0 8 7] #git?55SS4 0 1 tefi, iSJEzkiStfX* 
3 0 0©S&antev'-Fy h-7Vl/72 0 2#BEB£ftT*5 
0, fl«»*te»E/W74 1 8, gi3£g|g§4 2 0, I 
ffi/^^4 2 2fttf£t«#JM§4 2 4 a^ftWEB* 
ntfe!), j^mffel 0 O<D0tt&Qfc:->-vy h/Vl/^l 
0 2tfEI?nT^5o Sfc, ifJ*j!5tSS4 0 3te«. J£S 
*Wffil 0 0©#ta PKv* h/Vl/^1 0 4#HEH£ 
tlTfc!), «t8Sj£*te, m?£#8ig§4 0 6, ^^^4 1 
0RXfM±ft4 2 6*^nfnEl*tlTI,^„ 20 
#EWi?ftS§ 4 0 7 tei> -v h/Vl/^ 4 1 4 *\ l> U -7ffi. 
8&4 0 9teU 'J -77 VI/-/ 4 1 6^iBg?nrv^^ 
tt, »l©*«W©«^i:ratre**o 
[0 0 8 8] SUajSP 5 0 «, jE^-t^-9-4 0 0^5.©^ 
ffi»**A*-r*fc«C, 0 2. 1 0 4, 3 

0 2, 4 1 4t, ^>^4 1 0 t. 3>7"l/7t5 0 4 

fen:, #jwsw5tt*iis*nTi'»So 
[0 0 8 9] B-2. ai 2 (ommmcoihtt : *m?w\ 

7j<^^X©j^nteOl>TP*fflte»{BJ-rSo £*5, Kft^f 30 

x©Mtiteov^Tt±, ss 1 (o^mmcom^hnmx'^ 
©t% ®iB^t±^BS-rs„ 

[0 0 9 0] frjgpg|55 Ote<fcoT, HJ£7mftXf>f 
3 0 0<D~>*'y h'W73 0 2 t, Wtifil OOOi' 

+ -y h/wr 102, 1 0 4 ^-n^n, 

^XxAOa<£B$tCtt»*WtegflV^TV>«*% ff±^Fte 

[0 09 1] Sfc, ilHrSlgBJti, «jffll&5 Oteio 
T, *"©flfi, gfttiSiOS4 0 7©^-y h/Vl74 1 4 « 
S!CTV^ 0 &*5, UU— 1 6li, £11 ©H 40 

[0 0 9 2] SlftM*, wMLfctlSt). ffl®&5 0 

3ooj^6tt7jc*/fx*%a«n, *©ttasnfc7k* 
#xtt, *8it«iK4 0 1 SlotWfi 1 0 0 tem 
jns, «!f&*nfc7jc^^rxa, j&iftSflfii oorttcfe 

£i,T#a«n*. mmstift^m^yaj^it. mam 
ss4 0 3^jioT*«tijsK4 0 1 teK^tu st/> mm » 
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Miooic^tiSo c©£#, ?g 1 ©jft5£#!l©i§ 
£-fc|B|«te, «IB^4 0 3©&*teKtte>tiTV>3# 
>^4 1 0£im9))-t%CtiC&-3T, Wmffi$&4 0 3lt 
a****7^fX«»V>*OltT*8l[8B8 4 0 1 te&D 

K4 0 1 sx^nsitss 4 0 3%m-oTmmvT^z>o & 
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